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Or The ART of 


Made eaſie, by the Help of a 


Sliding -Rule : 


Which ſhews the Area's of Circles in Gal- 
lons, and the Square and Cube-Root of any 
Number under I2000o, by Inſpection: And is 
alſo very uſeful in Arithmetick and Geometry, par- 
ticularly in the: Meaſuring of Swperficies and Solids. 
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Appendix of Cox ix SECTIONS; 
Shewing the Nature, Properties and Contents of 
ſeveral Solids frequently meritioned in Books of 
GAUGING. 25 oe OE ene 


—— 


By T u o. E L 
The NI NT H E DI N Carefully Corrected. 


To which are Added, New EXCISE-TABL ES! 
Alſo the Method of Calculating Diagoual Lines; 


Y 


GAUGING| 


Malt; and the Line upon the RULE call'd 
M. D. or the Mali-Depth, Explain e. | 
a OV . Q | 


mn. 


tain, R. Wilkin, D. Midwinter, A. Betteſworth, 


with Short and Plain Rules, for Gauging of | 


8. Motte, and J. L. M DCCXXVIEL.- f 


4 


. - „ 
8 * 
* 


— 


—_— „ 


MLS” „ 


"$- 


a: 


mn” eh WRne we e Apo as, - 


r 


a \... * 
we 5 . : 
5 9 
» * . os of A 
* » _ - % 
> 7 0 \ * 
*＋ - F — . 1 
* % © . 4 
. 9 
\ if @® ad A 
a ” ; 14 
. P s ; 1 
. . = * 1 \ 
Aran 3 3 LS at, : 
* 1 — 1 * 
1 l p 
Pa, 1 a ; * 
EE — 2 1 N 
V> . FE * 94 „ 7 . 
\ 1 
PY _ T 
war DI S 2» i > : 
Ws 8 - : * | , 
* - 3 1 * . 7 
4 a x : 5 N 
nd 2 * 
of» J <A os - —* 
3 f * * 
E; @ 4 . 
* 
- * 1 | 
4 ns i 1 * 
"4 4 \ , i . 
WJ « -» — 
-_ 4 OY 2 3 "# . 
* 1 
Py : 5. * . 7 
* 4 
of * . 4 |; 
0 * * 
«A fy % - oy 
- p ; 
" i * ” = 
HE o W 
* | * | 
* * . 
a * * *. a> * - 0 
* 8.8 OI — by Z ' 
* oP < %. v 4 
" * 6 a * 
I. 
. o * * 
* — _ ® 
C : 7 * — . 
. 4 ' 
* 2 
* ©, 40 fo 4 52 
4 i 
1 * 
5 * 4 
* % % 
o 
mM ac * * 
_ x 
4 * 
A * 2 . * 
2 * 5 
* 0 : 
. * * \ * 
1 * * 
_ * Gag *. > * 
* & — — — — — 2 _ : 
* 
dt oe 2 ——Ä—Ä— — — - — — : A 6 - 
— — — — — E—ö—üñ— — ——— — — ́ 1 * . ” H — Eds — ͤ —— —¶ů ů — 2 — — — — — — — ———L—ͤ„«„41„%ͤ 0 
1 . N . F "4 * * N p 
. . . 0 


130 1 


„5 „ „ 9 


TO THE 


1 | Right Honourable EY 
S IDNEVY 
| Lorp Godolphin, "0 


1 


Lord Hic TA EA SUR ER 


OF 


ENGLAND; 


This T RA CT is Humbly 


| Dedicated and Preſented | 


BY THE f 


AUTHOR. 


| 


& 
"_ 
{ 
. 
. 


— 
1 a 7 


— am - 


4 * 5 
* — 3 
7 9 1 

w — * — * * 
1 . 
* ; 
I j — —4 = 8 —— 

= * 
* 5 — 


* 
* 


* * 
— a 
% 


„ * 
* 
* 


o 
2 


F +4 


| - 
we ( ey 
* y — we — 
© »4 * - * way * 
, 7 4 _ 4 
»4 3 * N 
i _ : bes F 1 4 7 
. "4 = yore 3 4 - 
1 } 4 kk + 2 . t 4 
* * J 
1 * * 
* = M4 6 a * woy a * 4 4 
, ; bt 4 * 2 
p 4 ' b _ — * a a 
* 1 i [1 _ . L 
& 3 *. 
R - / * . 
* d 2 5 — | ” * 1 [ 4 - 4 ' 
& — : & & ' 5 
oY * 
© Ev 4 
— ET 41 4 a 4 * — * 
— L " pure od. = 
*2 - 0 
. 8 | hon 'S ay 44 
1 TY . a 
. =” * * 
air” 
' S > f 
£ «<4 — | 
, — i 
_ * 
a * 8 * 7 } 4 
. * - * * 
* — 4 
$ Py - | +. 2 * un * 
* » 
" \ * ' 
' * # 
TY * 4 vert 
, . 
* \ a 0 
\ « N 
0 { 
* 
a * 
— * —— — — — — — — BS ́— V lä — — 82 — — —— 5 te 
4 11 7 SO INOPS” 88 9 m "WEE — nn JI n * A — E — 4 wo — — 
. . 


; 
: 
4 
: 
. 
. 
. 


AB 3 Alb in 
. i. Tract, (4h uſeful 1 
all "Perſons. concern'd. in #be Meas 
ſuring of - Superficics, 4 Solids. ). 
wat principally defign'd' for the 
405 ſtance. of * Officers, of the. 
Exciſe; for whom. it. is nom "found 
fo uſeful and neceſſary, 1 that. mw; 2} 
Gauger . is thought 10 be well pres, | 
pared for bis. - Buſineſs without it:. 
But the many Thouſands that baue 


been . and, the cveral. E 
_ / we: > 


wn 


pan N 


Diameter and ORF 


The PREFACE _ 
of this Tract, are ſo good Evi. 
dence of © its © Utility, that 1 i. 
as needleſs a as  unbecoming, for mers | 
E * ting in ib Commendation. 3 


If he READER finds ibi 
Edition "ſomewhat © different from 


5 


ſome of the former, it is preſu- 


med he will have no cauſe * to com- 
plain of the Alterations; for be. 
ſides, that this is more Portable, 
and more Correct, bere it also 
added ¶ Sect. IX.] ſowe- Short and 
Plain Rules for the Gauging of | 
with \ a purticular Aecount” | 
Dimenſions and Content” 


Malt ; 
of the 
of the Standard-Buſhel, and how 
the ſame were found and 2 


tained; 


alſo 'a Table fhewin ng the 


any” leet 
Bu- * 


any of ' theſe Meaſures, and for e bj 


IJ as was 


* *- 


The REFA OB. 


Gallon; with Directions for maling 


Aiſping ſuch as are n made. 
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Tables of Exciſe agreting to the 


1710, for laying © Additional Du-' - 
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per Barrel ſtrong, and Ove peny-per | 


Barrel« ſmall Beer. In the ſaid Tu. 


bles I bave' kepr the ſame Method 
 obſerv'd by our Author, which 
wers Callulated for the Common 
Brewery both in Town' and Country ; + 
and I have added two Caſn- Tables 
or "Viftualers borh for ſtrong a 
nn e which wire never in 
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- ThePREFACE! _ 
it | 


the Officers of the. Exeiſe, Kd. fl 
have Eularg d the ſhort Rules for 
Gauging 7 Malt, and explain'd 


the Gauge Point, and the Lines 
marked MD, or Line called the. 


Malt Depth, ſpewing its great M 
in "caſting on N alt: ene 

0 W ar tant tyre * 
The. e \ »Proprictors v leire 
deſſrous that this Edition ſhould as. 


far as poſſible appear perfect, haus 
reguſted me to Reviſe tbe following 
Sheets, and to add or alter what I. 


thought was moſt neceſſary, which. I' 
_ accordingly done, and that not 
Tranſiently, but with cars baue 


e every 5 ouer i. 
* * 1 new 


- 


ine PB R 8 8 T GE. | 
new, both-by Pen and in cu" 
ſo \that I bope' very fem (if aw 
Errors have. eſcaped. 5 45 % ot 
To my knowledg p this Tra and 
ding le are "ſo well known 4- 


Revenues, that there is no. room $0 
doubt, but that the ſaid Book and 


Rule, ill be: in great Eſteem "as 
long as the * it . ett - 
continue. N ; 

And here further it e 
the Readir, that the Lins Es is not - 
only uſeful to Extruct the Cube- 


= 2 * * ; > ' * 2 S 4 ; S 
-_ 2 "oe | i * 41 "- * eo . — 
: * 


Sphere, as mentioned fen Pager 36, 
and 62, but is alſo more ' particularly 
2 ful ro alt concern d in 8 1 

or ca leulating 1 Di Lines to any N 
Cask whalſ. bever, , as J hell is 
ſhew, vie. 


Root, and o fd the  Solidity of 2 


— 


mongſt the Officers * of bis "Majeſty's. 
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As 75 8 Length « 7 ay Bigge 


va Line on the Line 9, in ches, \ 
Is to the Content of the * Saat 
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on the Line E, in Gallons, ' 

| 4 So is the Content of any ocher Cual 
17 in Gallons, on the Line E. 

| | To the Diagonal of that Cask in In- 

| | | ches on the Line 8 er My 
1 | ö 1 * F 

| annie, Admit 2 Cal i oh for 
1 | of a LONG,» . „ 4 { a 
5 | | 1 . ** Ur 2 


Whoſe ung 25. ( es. 
un 21 Length 2 Inch hy, WA wht 


| Diagonal a Nis 1 aun Ned 
Content 43 3, Ale-Ga OS 


WH 
NOPE * 4 770 1 

4 An. g on on UT Mi Aar 

"See 278 on D, te 48.3 on E, and 

the Rule now ſtands, it is a Table: So 

agaioſt, any Funder of Gallans on the 

N E, you have given on the Line D, 


Ai, «at "the 
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1 and Decimal Parts. Thus, 125 
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Kk Content 12 20. 30. 40. 

Diagogy) 46 1941 + | 119994 | 23 8 x6 25 

: | For WI N k. ; 

my 12 Wy Dimienſiciis' of A "Spheroidal 

. ask be 8 5 Dye, che 0 tent in Wines 
| Gas ill, be 2100 K 25 then ſor the 

> iagonal, 1 2-7-8 on to tlie Content 

589%, and 45, the-Rule now ſtands, 


you have the M7 


#e-Diagenal for a 
Spheroidal Cast. Thu 8, 


N L 8 Di VO ery 3 zul * * 


5 Content U 20. 45369 bath: 55 
Diga 1530 19 22 4636 
1404 e on ad infinitum. 
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Decimal Arithmetick. 


HOEVER will rightly underſtand 


the Art of Gauging, or the Uſe of the 
' Infirument here deſcribed, ought in 
. ſome meaſure to be acquainted with 
the Art of Arithmertick ; at leaſt with Numeration, 
Addition, Subſtrafion, Multiplication, and Diviſion, both 
in Whole Numbers and Decimal Fractions. 

And foraſmuch as moſt of the Problems in this 
Tratt are reſolyed by help of the Line of Numbers, 
the ſeveral Uſes of which Line are render'd more 
eaſie by the Knowledge of Decimal Arithmetick ; I 
ſhall in the firſt place endeavour to ſhew what a De- 
cimal Fraction is, and alſo give ſome Rules and Ex- 
amples by which any Perſon who does at all under- 
ſtand the Vulgar Arithmetick, may in a few Hours 
time throughly comprehend this. 

A Decimal Fraction is that, which by prefixing 
a Point or a Prick towards the left Hand, its Value 
is decreas'd from ſo many Units, to ſo many tenth 
Parts of an Unit; and if a Point and a Cypher, or 
Digit be prefix'd, it will they be ſo many 1 red 

- — . 8 f Arts 


2 Decimal Arithmetick. 


parts; and if a Point and two Cyphers or Digits be 
prefixed, its value is .decreas'd to be but ſo many 
thouſand parts : As, if you would prefix before the 
Figure 2, a Point thus 12 tis then decreas d from 
2 Units, to 2 tenth parts of an Unit. For, 


As in Whole Numbers the Value or Denemination 


of places increa 6 bY Tens from the Unit's place to- 
- wards the left hand; ſo in Decimal Fraffions, the Va- 
lue or Denomination of Places decreaſes by Tens 


from the Unit's ons towards the right hand; as 
C F 


in the following Scheme; | 

In which I have fer an Unit in its due place, and 
all the Figures towards the left hand (being Whole 
Numbers) do increaſe by Tens ; for the Figure 2, 
next the Unit's _ is 2 Tens (or 20,) the next is 
3 Hundreds, and the next 4 Thouſands, &. 


But all the Figures from the Unit's place; towards 
the right hand (being Decimal Frafions) do decreaſe 


by Tens ; ſo the Figure 2, towards the right hand is 


2 tenth parts, the next is 3 hundred parts, and the 
next 4 thouſand parts of an Unit ; each place to- 
wards the right hand being ten times leſs. In 


— 1 
1 5 < 
IS e E 
E & gg 
a 8 | 

% 2} J 
3 2 : 8 a + 0 Q 
3 0 9 2. 
V =, =. RN 0p 9 I> 
ene 
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Decimal Arithmetick. 3 
In Decimal Arithmetick, we alway imagine (and 
it would be very commodious if it were really fo) - 
that all intire Units, Integers, and Things, are divi- 
ded into ten equal Parts, and each of theſe Parts ſo 
divided we call Primes; we alſo divide each of theſe 
Primes into other ten equal Parts, and every of theſe 
Diviſions we call Seconds; and each of theſe being 
divided into ten other equal Parts, may de called | 
Thirds, (and as one Prime is 74 of an Unit, ſo one 
Second is 7+ of r, or of an Unit; and 'ohg 
Third is Y of 55 or x5 of 54,; Part of an Unit) 
ſo by dividing the former, and ſubdividing theſe 
latter, we my run on ad infinitum. ; 

Let a Pound Sterling be given to be Decimally 
divided. 1 | 

According to the Notion premiſed, the firſt Di- 
viſion muſt be Primes, the next Diviſion Seconds, the 
next Thirds,'/&c.  / * eln 

So if one Pound Sterling (being 205.) be divi- 
ded into ten equal parts, one of theſe Parts is one 
Prime; and its Value is 25. and will ſtand thus fa] 
three Primes, or three tenths of a Pound will: 
thus [.3] and its Value is 67. Again, one Prime, or 
being divided into ten equal parts, each of thoſe 
Parts will be one Second, or one hundredth part of 
a Pound, and is thus expreſs d f.o1} and its Valu 
will be'2 d. 1. and & of a Farthing; and if. ei be 
divided into ten other equal parts, each of thoſe 

arts will be Thirds, or one thouſandth part of A 

ound, and will ſtand thus, Loi! and its Value 
will be r of a Farthing.“ E 

The like may be underſtobd of one Pound Trey, 
or Averdupois, one Foot; one Gallon, or any other 
Integer, or Thing whatſoe ver. 
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Decimal Avithmetick. | 
A Decimal Fraction, whether it ſtand alone, or be 
join'd with Whole Numbers, is diſtinguiſh'd from a 
hole Number by a Point or Prick before it, towards 
the left hand, as in theſe Examples. N 


* 


45 4752 4752 475. 


In Decimal Fredtions the Numerators only are ſet 
down, the Denominators being known by the Num- 
ber of Places in the Numerator: For if the Numera- 
tor conſiſt of but one Place, the Denominator is ro; 
if of 2 Places, the Denominator is 100, e. 


EXAMPLE. 


Fe ” 10 
The Denomi- J. 25 („ Yrico ( 
nator of ei CB Yiooo © 
0752 Io 


As Cy "RY befor a Whole Number. haye no Va- 
lue, ſo: Cyphers after 4 Decimal Fraction are of no 
ſignification, and therefore will not increaſe the 
Fraction, nor alter the Denominater : For .2 is two. 
tenth Parts, and . 20 is no more. 


Again, as Cyphers ro a Whole Number d0 
increaſe that Number, ſo Cyphers before a - Decimal 
Fra&ion do Gnas the W nf 3 a8 as in chef 


Examples, 


5 | 
05 n 
cog 09955 
©0095 


Decimal Arithmetick. . 3 


Here every Cypher added, removes the Fraction 
—— from Unity, making it ten times leſs than 
efore. ä 


© ew a 


— | — 


Addition and Subſtrattion of Decimal 
I. A S for the Operation of ' Addition and Subſire- - 
con in Decimals, it is the very ſame with 
the Vulgar; there muſt only care be had of placing 
Units under Units, and Frat#ions under Hagen: in 
their proper Ranks and Files. ö 


Jor Example. 5 


1 3 * 
. - : Ty * " | - A 1 
Sum is — 430.655 
Again, 


10 — 26.32 _ 


6 Decimal Arithmetich. - 
Subſiraftion. 


From 430.645 
Subſtract — — 54.210 


Remains — — 376.43 5 
. Lie: Or, thus : 


From nc 553.852 
Subſtraft . 527.34 
Re ma ins AIG FE air 26.510 | 


ee tt ed di co irons ” OY — „ 


Multiplication of Decimals. 


1. TN Multiplication both of Decimal Fractions and 
Mixt Numbers, there are ever two Numbers 
given to find a third unknown. 
One of the Numbers given (and it's no matter 
which) is called the Multiplicator, the other the 
Multiplican1, and the Number ſought is call'd the 


Product; and this doth ever contain one of the 


Numbers given, as many times as the other given 
Number contains Unity. 1 

Multiplication of Deci mal: is performed after the 
Same manner as in Whole Numbers ; for the Numbers 
being ſer down one under another, we proceed in the 
Mulriplicationas if they were all Whole Numbers; 
only it muſt be obſery'd{when theOperation is finiſh- 
ed) how many Places of Decimal Fraftions are con- 
tain'd in the Multiplicator and Multiplicand ; for ſo 


many muſt be in the Product, as in theſe Examples. 


Mul- Y 


Decimal Arithmetick. 7 


Multiplicand— 35.25 
Mulriplicator ex=_—_ 7.24 
— ä — 

1410 
7050 

24675 3 


— 255. 2100 


product 
| Or, thus : 
Multiplicand — —_ 
Multiplicator — — 25 
* 
1350 
— — 


product 1.6875 


2. When it happens (as it often does) that there 
are not ſo many Figures in the Product, as there are 
Fra#ions in the two Numbers to be multiply'd, you 
are then to place Cypher: before the Product, till the 
Number of Places be equal; as in theſe Examples. 


04 e 
28 N 09 005 

— — — — — Um— —_— 
024 0375 00425 


3. As Whol: Numbers are increaſed by Multiplice- 
tion, ſo Decimal Fra#ions are hereby made leſs; for 
the Product is remov'd farther from Unity than ei- 
ther of the Fractions ren to be multiply'd; as 
appears by the laſt Examples. | 
r B 4 4. When 


8 Decimal Arithmetick. 


4. When a Decimal Fraction or Mir Number is 


to be multiply'd by an Unit with Cyphers (as 10, 
100, 1coo, Oc.) you need only remove the Point 
io many Places towards the right hand, as there 
OO with the Unit: Thus, if. 7562 be mul- 
tiply* * 7 


C20 |  C7-562 
By 21 The Produ& ) 75.62 
Y Yiooo will be 756.2 


10000 | 7562. 


— _— — — 


Diviſion of Decimats. 


1. IN Diviſion there are Two Numbers given, to 


find a Third unknown: RY. « 

One of the Numbers given is call'd the Diviſor, 
the other the Dividend, and the Number ſought is 
call'd the Quotient, and this Quotient doth ever con- 
rain Unity as many times as the Diviſor is contain'd 
in the Dividend. L | 11563-5283 

Diviſion of Decimal Fractions, or Mixt Numbers, 
is perform'd after the ſame manner as in Whole Num- 
bers; all the Difficulty is.to know the Denomina- 


* 


tion of Places in the Quotient, and they are eaſily 


diſcover'd by this one General Rule. 


The firft Figure in the Quotient muſt be of the 


ſame Denomination with that Figure in the 
Dividend, which at the firſt demand ſtands 
exattly over the Place of Unity in the 
EF | Divi- 


Diver Tk make this plan by ome 
OT N 5 
wade. E 


Let it be requir d to divide 32 by 51,2. b hae 


In this Example the Diviſer (51.2) is greater than 
(32) the Dividend; therefore in this and the like 
caſes you muſt place a competent Number of Cy- 
phers behind the Dividend, which (if it be a Whole 
Number) the Cypbery ſo placed muſt be diſtin- 
—— 5% pred a lacing —— 3 

ers be 23 umbess 
his manner 12 5 15 ng, Pe 7 

1 1 


G13) 3 1 | es 


1 led to the Diviſion (as 1 if at ev 771 


Numbers,) and firſt ask, how many times *. Divje 


is contained in (320) the 


three firſt Figures of the Pi- 1 32. 11 (6 


widend ? An Doing in this, 128 
Example it is not contain d in ; 

the _ firſt Figures, it will ade extend to the | 
fourth place, over which. I put a Prick, to ſhew that 
I muſt begin to ſubſtraQ.at that place. I then ask, 
how many times 5 in 32? I find 6; I place 6 in 
the ng np and aur 50 the 3 wh ſubſtra- | 


the. 


509 ay, 155 1325 48. 75 15 . 
I 
us whe 5 1 2 


10 Decimal. Arithmetick. * 


there reſts 2 2, Which I place under the next Cypher 
before 8, as in the Example; then 6 times. 5 is zo, 
and 1 I borrowed is 31; 31 from 32, and there 
reſts 1, which I ſet under 2; then for my new 
Dividend I bring down the next CIP, and ſet 


it behind the WN and th -xample will 
Rand thus: © 
925 51.2) 32.0006 hen Teich a 

. | ; 1282 PIA Is 


m0 1 n. . 4 


Then proceeding | in my Du mon, Lask k how ins- 
ny times 5in12; I find 2, which I place in the 
1 and ſay, 2 times 2 is 4; 4 from 10, and 
there remains 6, which I ſet under o: Again, 2 
times 1 is 2, and x I borrowed, is 3; 3 from 8, 
and there reſts 3 which I place 
under 8; then 2 times 5 is 10; 51 2 ooo 8 
10 from 12, and there reſts ; 128 “ 
which I place under 2; and o ' LIED! il 
this Remainder I bring down | 
another Cypher to make Li new Dividend ; 3 fowil 
the Example ſtand thus 


* 


. — 
, F\ * 8988 2 * 2 
2 A Cie 


| 57.2) ge 6 $2012 aft: 

0 eee, Sod x28 0 I: 3 * 13 (LO 

0 x , 7 | , a Y — a . 2560 1 : . 2 N T 
» eV yu © 2033923 i:i 8 ae 2 


h 1 bis done, Tk ah hw many times 3 EA 25 
d find 5 Which 1 place in the Qu 
Ein S 141 2 18 10, 10 from 10, . , 
then 5 rintes 1's" „ and 15 I bortovel is 6 6 
from 6 Laſtly, 5 * 
711. 25 from : 25, and ere rene; An us 
my 


my Diviſion is finiſh'd, and the Example will tand - 

thus: 

51.2) 32.0000 (625 
1280 e 
2560 
0000 


Now by the general Rule above given, it is plain 
that the firſt Figure in the Quotient muſt be 
Tenths, and therefore the Quotient in all Decimal 
pores for the Diviſor being placed under the firſt. 

igures of the Dividend, this Example will ſtand 
thus 3 ö oof 
32.0000 (.625 
: 5 1.2 
By which it appears, that the Cypher in the Divi- 
dend which ſtands over the Unit's place in the Divi- 
fer, is the place of Tenths, 


2, See more Examples. , 
Diuiſor. © Dividend. ' Quotient. 
e 32 0000 1 
e ee 32. 0000 + Ws 
67 LOOP 375 65 


2. In Divifion of Whol: Numbers or Mixr, if there 


happen to be à Remainder, you may bring down, 


more Cyphers, and by continuing your Diviſion,car-, 

ry on the Quotient to as many places of Fractions as 

— pleaſe; four or five will be very near the truth, 
ut two or three will be ſufficient in moſt n 


N 


* 


— 


1 - — 
— > mam a 
— - 
wp of | 
* 
8 


| 
| 
| 
| 
| 
| 
i 


(the Quotient in the firſt Example of Diviſion) being 
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Example. 


6. 26) 25. 800000 (4.1214 
760 8 
1340 
880 
2540 . 
0 | 3 * 


3. When any Number (either Decimal or Mixt) 
is to be divided by an Unit with Cyphers, as 10, 
100. 1000, & c. you need only remove the Prick in 
the Dividend ſo many Places toward the left Hand, 
as there are Cypher, with the Unit, ſupplying the 
vacant Places (if any be) with Cyphers. $044 þ 

Thus 756.2 divided by 10, is 75.62; divided by 
100, it will be 7.562 ; by 1000, .7562; and if by 
10000, the Quotient will be 07562. SAT 

4 Diviſion is prov'd by Multiplication, and Multi- 
plication bY Diviſion. COPY 
To prove Divuiſon, multiply the Qustient by the 
Diviſor, and the Product is the Dividend : Thus, .65 2 


— 


multiplied by 51.2 (the Divifor,) the Product is 
32.0000 (the Dividend.Y © | 2.17 

To prove Multiplication, divide the Produ# by _. 
either of the Numbers given to be multiply'd, and 
the Quotient will he the other Number given. 

Thus, if the laſt Produtt (v/z.) 32.0000, be divi- 
ded by 51.2, the Quotient is .625 ; or if 32.000 be 
divided by by .625; the Heorieps will be 51.2 

And hence tis evident, that Diviſm is alſo pro- 
ved by Diviſon: For if a Quotient be: made @ Di- 
viſer, it will quote thi firſt Biwi t Example : 


2's) 


25 145 1 N „ Wy ub: 3 
l "2%" _ f — 10 J 
16.) 28.8. (1.8 
171 p*/ I2 8 . 4 \ 


5. Now foraſmuch as Anke bs is eaſier than 
Diviſion, I ſhall here ſhew, that what is per form'd 
by a Diviſer, m ay alſo be perform'd by a Multipli- 
0 I how ſuch Maltiplicator may be found: 

Suppols. f I were to divide 900 by 355 the erm 

e 36. Ky 

"Now ler it be i wird to mule) 2cers 
tain Number chat thall uce ply goo by geen. 

To find this Mal:iplicetvy,” divide an Unit with 


Cyphers by 25, the Diviſir OED the Neef, 
ent will be Oh the Midtiplic ought # ry 900 
being multiply d by o, the will be 36, 


which was requir'd. 0 
Again, Having ph 28 cater w PTY a Divie 
ſor thi this is but e of the former: For if 

with 988 be divided by o (a Multi. 
pier) h Nan will be 25, the r * bus 
on...» | > 
6. A Vulgar fraction i is reduced into a Decimal — 
Diviſen: For which the Rule js, 
Divide the Numerator (of the Pulgar Fraftion 
given) b J the D: 3 and the Nuotient will be 
a Decima Fraction, "eq dal in Value to the Yulger 


Fraction Sven; So + reduced as en vin be 
25. i 

i 3.00 Org 21909954 ou 

00 Nett, 


14 Decimal Arithmetick. 

Note, The odd Parts of an Integer cannot be ex- 
ally reduc'd to a Decimal; for there will always be 
a Remainder; in ſuch Caſes carry on the Fra&ion 
to four or five places, it will be very near the 


Truth. Example ; 


4 9) 4-0000 (4444 
9 40 ( 
ö ; 40 
40 ; 
7. To reduce a Decimal FraFiom to the known parts 
of the Integer: 151 ee ee 
If the Decimal given be part of a Pound Sterling, 
multiply it by 20 (the Shilling: in a'Poynd) and the 
Fraftions in the Product by 12 (the Pence in a 
Shilling) and the Fractions in this Produtt N 4, 
(the Farthingt in a Penny.) Then the whole Num- 
bers in the reſpectiye Products ſhew the Slillingt, 
Pence and Farthings contained in the Decimal gi- 
ven, and the Factions in the laſt Product r Deci- 
mals of a, Farthing. Example; Suppoſe , 25 a Deci- 
mal Fraction of a Pound Sterling, were given to 
be reduc d as aforeſaid; Multipiy it by 20, the 
Numbers of Shüllings in a Pound, the Product will 


be 5, viz. 5 . | 


So the Yalue of .606i5 will be found to be 12 7. 
274. As appears by the following Example: 
f 4 ; «C0625 


an 


Decimal Anbei iy 
56062 25 
a £2 20 Waal 


| AT nt a 5 
1 . 
nne 0 N 8 
, 1 "ay 1 DRUG Act 
25000 _ 
12500 
— ͤ—— 


+ 


| Farthings — — 2.00000 es 

If the Decimal given he part of a 8 
multi ply i it by 4, give the Firkizs in a Barrel) and the 
Fraftions 3 in the Product by 9 (the Gelons in 2 
Firkin,) and the Fractions in that Product by 8, 
(the Pints in a Gallon.) — Numbers in the 
reſpective Products are equal to the Firkins, Galen: 
and Pines contained in the Decimal propounded. 
Example. 

Let Ja be a Decimal of a Beer-Barrel, to be re- 
dut'd as'aforeſaid, it will be found to be 2 Firkins, 
7 Gallons, 7 Pints, and. 36 of a Pint, as appears 24 
the Work. 


72 
4 


Firkins 2.88 
x. 


— — 


- 
; [ 
L 2 
« „ 
2 9 # Þ 
. 
— 
4 
9 OF 


— 
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But theſe and many other Arithmetic! Queſtions 

may be more_readily refolv'd by the Inſtrument; a 

cription of which ſee in the Section of the 
following Diſcourſe. * 


— 


„ wk — —[ * 15 1 


* 
246444440444 
STER EOME TRY, 


oO R, THE 
ART of GAUGING. 


MADE EASIE 
By the Hey of a New 


SLIDING RULE, 


SECT. 1. 


2 + 


A Deſcription of the Rv L Ei and of the ſeve 
ral Lines upon it, with Avis OF in Jo 
eſis: in Arit 1 
HE Rule conſiſts of Three 15 pe va, | 
Rule of 12 Inches long, and (wo ſmall 
Scales to flide- in it, whi may . 
out, one towards the right Hand, and 
the other towards the left, till the whole be three 
Foot long. 
The principal Lines 2 che Inſtrument are thoſe 
commonly known by the Name of Gunter s- Lise, 
or 


* 


18 Explanation of the Lines Sect. I. 


or Line of Numbers, which are here diſtinguiſhed 


one from another by certain Letters, ſet at the end 
of the Lines N the right hand. 
Thus the Lines D, are each of them one ſingle Line 
of Numbeys, beginning at the End of the Rule to- 
wards the left hand; from thence continued to the 
other End. ; 
The Lines A B, and C, are called double Numbers, 
each being two Lines or Radius's of Numbers, the 
firſt beginning at the left hand; and ending in the 


middle of the Rule here the ſechn Radius begins, 


— from thence continued to the end at the right 
and. IEEE ATALLIAT 1 

The Line E is call'd Triple Numbers, being three 
Radius's of the Numbers; the fix// beginning at the 
left hand, and the -hird ending at the right hand. A 

This Triple Line is equal in length to the double Wil 
Lines, and all to the ſengle Line, for all the foe be- 
gin and end at the ſzze Point. | 

The Line of Numbers is (now) ſo well known to 
moſt Perſons, that it may be thought a — De- 
ſcription to have only ſaid that theſe are ſuch. 

But for as much as this Inſtrument may be uſeful 
to ſome who (I preſume) do not yet know what the 
Line of Numbers. is, I ſhall therefore endeayour to 
explain it as followe tn.. 

he Line of Numbers,” is a Line of (Geometrical 
Proportions, divided firſt into Nine wnequal Parts, 
call'd' Primes, which are diſtinguiſh's by Figures, 
1, 2, 3, 4, 5, 6, 7, $, 9; and then each of theſe Primes 
are ſubdivided into ten other parts (according to the 


ſame Reaſon) call'd Tenths, and again each of thoſe 


Tenths are ſubdivided ,or at leaſt fuppos'd to be ſub» 
divided into ten other parts, according as the lengeb 
of the Line will admit; as here the Line D, being 
about 11 Inches long, each tenth in the firſt Prime 

2 a 18 


zect. 1. upon the Rule. 4. We 49 
really ſubdiyided into tn parts, call'd Centeſint, but 
etwixt the Figures 2 and 4, each tenth is divided 
pur into five parts, and therefore each of thoſe parts 
Jo ſignifie two ;Centeſms.; Again, from the Figure 4 
o the end of the Line, every tenth is divided into two 
arts, each repreſenting five Centeſms : Laſtly, each 
df theſe Centeſms is alſo ſuppoſed to be divided into 
en parts, which by ſome are called Millions; but a 
ine of this Length will not admit of this laſt diviſi - 
DA. >: 2.1 217t ie nig 4; 1.79 4044 W Hor 

The Figures (1; 2; 3, 4, 5, 6, &.) by which the 
Primes are diſtinguiſh'd, are all NT Points,and 
ay any of them repreſent ſo many entire Uniti, Jens, 
ndreds or Thouſands ; or they may alſo repreſent ſo 
many Tenth, , Hundredth, Theuſandth, or Ten Thou+ 
ſandth parts of an Unit. © : 


1. For whole, or intire Units ; Let the firſt Prime 
ar the Fig. 1. at che beginning of the Line D, re- 
preſent one Unit, then ſhall all the Figures towards 
the right hand, (viz. 2. 3, 4, 5, Ce. £0.10.) repre» 
ſent k many Units, and the tenths in each Prime, 
will be tenth parts, and the Centeſms in each of thoſe 
tenths will be hundredth parts of an Unit. 9 

Or, let 1 at the beginning of the Line repreſent 
10 Units, then will each Prime forwards repreſent 
io times ſo many Units as the Figures expreſs ; thus, 
the Figures 2, 3, % 5, Ce. will be, 20, 30, 30, 50, Oc. 

nd when one Prime repreſents 10 Units, every 
tenth in that Prime will be 1 Unit, and each Centeſin 
in thoſe tenths will be 1 tenth part of Unit. 1 
Again, Let the firſt Prims repreſent 100, then the 
Figures 2, 3, 4, 5, Cc. will repreſent 200, 300, 400, 
500, &c. and therefore 10 at the end will be 1000; 
and according to this Suppoſition, 1 tenth in each 
Prime will be 10 Units, and in thoſe tenths each 


' 


centeſen will be Unit. 7 


2. For 


20 The Uſe ile Nie. Seda I. 
1: For Decimal Fraftions ; Let 10 at the end of 
the Line (at D) repreſent i, then each prime to- 
wards the left hand will be . 1, and in thoſe Prime? 
each tenth will be .or, and theſe * renths each 
Centeſm will be 001, part of on Unit. 
To make chis more plain, draw out the {lidin 
Piece B, tilf 1 at the beginning of the Line B, ſtan 
exactly againſt 10 at the end of the Line A, for then 
You havea Line of Numbers four times repeated ; 
upon which, let 1 at the beginning of the Line A, 
repreſent 1 Unit; then ſhall 1 in the middle of the 
ſaid Line be 10; and 10 at the end thereof (or which 
is all one, at the beginning of the Line B.) repre= | 
ſent 100 ; and by conſequence 1 in the middle of the 
Line B will be 1000, and for the ſame reaſon o at 
the end-of the ſaid Line (which is alſo the end of the 
Rod) will be 10000. 7 2 IJ | 
But keeping the Rule as it now ſtands let 10 at 
the end of the fourth Radius (viz. at B.) repreſent 
1,then ſhall each Prime in the ſaid fourth Radius re- 
rome T, in the third Redius. oi, in the ſecond Ra- 
ius .0071, and in the firſt. ooo part of an Unite. - 
So will 2 in the firſt Radius be .oo02, in the ſe- 
. cond .oo2, in the third . oa, and in the fourth .2 
arts. | Da 
: The Numbers and Divifons on the Lines being 
thus explain'd, it will not be difficult to find the 
Point upon the Line, where any Number given: is 
2 Gin 


repreſented. 
A. fo — ; 2 the Numbers were 1895, 
for the firſt Figure thereof (viz, I.) I count 1 at the 
beginning of the Line D, for the ſecond Figure ! 
count 8 tenths next following (that is 8 of the great- V 
er Diviſions betwixt 1 and 2.) then from this Point 
forward I count 9 Centeſm: for the third Figure, 2 

1 or 


* 98 . 
* 


/ 


— , 


— 


1 


- 


et. IT. . in Arithmetick. 21 

or the laſt Figure 5, I count half the next Centeſmy 
> I find the Point «-g, will repreſent 1895, and by 
he ſame Rule the Number 1715 will be found at 
he Point g; hence obſer dre 
1. That on a Line of this length, only the four 
rf Figures of any Number propos d can be diſco- 
er'd ; for if the Number given were 189582, it 
would be repreſented at the ſame Point where the 


Former 1895 was found (viz.) at « g. 


2. That all Numbers which after the firſt Figure 
ave nothing but Cyphers (as 20, 200, 2000, &.) 
are all repreſented at the ſame Point. 

8o the — 20, 200; 2000, are all repreſent- 
d by the Figure 2, at the beginning of the ſecond 
Prime. a c | "2134.93 

3. All Numbers conſiſting of three Figures, and 
having a Cypher in the middle, are found within the 
firſt tenth of that Prime, at which the firſt Figure 
of the Number given is found. 346923 0 

Example, Let the Number given be 308, for the 
frft Figure I count 3 on the Line (which I find at 
the beginning of the third Prime) now there being a 
Cypher 1n the ſecond place; I muſt not count any of the 
tenths ; but for the laſt Figure 8 I count 8 Centeſms, 
and that is the Point which repreſents 308. 2 

4. All Numbers conſiſting of four places, and ha- 
ving twe Cyphers in the middle, muſt be ſought be- 
twirxt the beginning of the Prime unto which the 
belong, and the firſt Centeſm of the ſame Prime; ſo 
4005 being given, the r Figure (vix.) 4; is fo 
at the beginning of the fourth Prime : Now there 
being Cyphers in the ſecond and third places, I muſt 


not count any of the tenths or Centeſms ; but for the | 


laſt Figure 5, I eſtimate 5 Millions, which is about 
the middle of the firſt Centeſm, and that is the Point 
where 4005 is repreſented. 1 5 
3 Note, 


' 


22 The Uſe of the Ruls Sect. I 
Note, Decimal Fractien, and mixt Numbers are 
diſcover'd after the ſame manner as whole Num- 
bers; for if the firſt Number 1895, were 18, 95, it 
will be found at the ſame Point (viz.) at ag; and by 
what hath been ſaid, it is eaſie to find what Num- 
ber is repreſented at any Point upon the Line, as 
will appear in the following Queſtions of Proporti- 
on, of which T come now to trete. 
In Arithmetick I ſhall take notice of two ſorts of 
Proportton, Arithmetical and Geometrical. 


1. Arithmetical Proportion is when divers Num- 
bers, being compared together, retain amongſt them- 
ſelves equal Differences, as theſe; 2, 4, 6, 8, Ger. 
And this is either continued, as in the Numbers be- 
fore propounded (which are alſo called Arithmetical 
Progreſſion, or a Rank of Numbers 4rithmetically pro- 
portional ;) or diſcontinued, as in theſe, 2, 4, 8, 10, 
or the like. 1 nr 2 


2. Geometrical Proportion, is when divers Num- 
bers being compared together, differ amongſt them- 
ſelves according to the ſame Rate or Reaſon, as theſe 
2,4, 8, 16, &c. for here, as 2 is half 4, ſo 4 is half 


4 
8, and 8 half 16; this is likewiſe either continued, as 


in thoſe before propounded (which are alſo called 
Geometrical Progreſſion, or a Rank of Numbers Geometri- 
cally proportional ;) or diſcontinued, as intheſe, 2, 4, 
16, 32; for as 4 is double 2, ſo is 32 double 16, 
but ſo is not 16, being compar'd with - + 


3 


wb 


Pro- 


fifth upon A, and aga 


ect. I. in Aritbmetict. 23 

W I e e t te 16h" + 
' 85 7 | C7 | io HA zn nil 
PROBLEM. 
bai 11 | 1478714 GL zd neu un 
aving two Numbers pom, to find 4 third Geome- 
zrically proportional unto them, and to three a 
fourth, and to four a fifth, &c. 


6? yin 


Ind ene of the Numbers given upon the Line B, 
and ſet it againſt the other given Number on the 

ine A, then find the ſame Number upon B (which 

vas laſt counted upon A)andagainſtit you haye this 

hird proportional: upon A; and againſt this zhird 
pon B, is the fourth upon A; in like manner, againſt 

he fourth upon B, you have the fifth on A, G . 
Example. Let it be required to find a third prop 

portienal to theſe two Numbers 2 and 4, which 
ay bear the ſame proportion to.4, that 4 hears to 


- Draw out the fliding Rod till 2 upon B ſtand a- 


painſt 4 upon A, then againſt 4 upon B is 8, (the 
r hird proportional) ES ; and againſt this third 


viz. 8.) upon B, is 16 upon A; which is the fourth. 
proportional ; Likewiſe againſt 16 upon B, is 32 the 
inſt 32 upon B, is 64t 
xth prgportional: But now procee 


— forward 
find that 64 upon B, will reach beyond the end of 


be Line A, I therefore ſeek 64 towards the left hand 
upon B, and againſt it I find 128 the ſeventh proporti- 
onal ; and ſo, proceeding further, you may find the 
eighth to be 256, the ninth 512, Cc. Contrariwiſe, 
if it were required to find a third proportional to 
the ſame Numbers 2 and 4, which may bear the ſame 
Proportion to 3, that > bears to 4. 


Set 


\ n 2 * 
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Set 4 in the ſecond Radius upon A, to 2 upon B, 
then againſt 2 upon A (towards the left hand) is 1, 
the third proportional, andagainſt t upon A is .5 the 
fourth upon B; alſo againſt this fourth (viz.) upon 
A, is. a5, the ffth proportional on B, GG . 


IE * — m rö 1 m_ ad ht... ith 
W 


Multiplication by the Lines. 4 
Problem 111. 

One Number being given to be multiplied by 
N find the Produtt. 


N Multiplication either of whole Numbers, 
mixt or decimal FraQions ; the Proportion is: 


As 14s to the Multiplicator;, - 5 * 
So is the Multiplicand to the Produtt. 2 


And the Prodact of any two Numbers ſhall have ſo 
many places as there be in both the Numbers given, 
except when the leſſer of them do not exceed ſo many 
of the 1 of the Product; then it will have 
one leſs. | | — 

1. Example : Let it be required to mulxipiy 6 


| by L a 

a Kay. [rt :4 * : 6: 24] which Analogy or Propor- 

tion may be read thus; A 1 is to 4 Sou 6 % 24. 
Therefore, Set x upon the Line B, to 4 on the 
Line A, and then againſt 6 upon B, is 24 upon A; 

which is the Product ſought. | | 

Note, The Unis or firff Term may be taken upon 
either of the Lines A or B; but the ff and third 


terms muſt be counted upon ene and the ſame Lins 5 
a Tas 


Sect. I. 
and the Second on the 155 Line, where the 
will alſo be 545 ä ) 


fourth 


The Letrers 82 PP ppb diſtioguith | 


the Lines. *. 4 — 
b Be ( Cor , 51 


2 n ſo: 1. enn, 68 and 
26, ro find t TY he e is, li 
26 : 68: 1768, 


Therefore, Ser x 8, to 16 upon A, th 
ok 68 1 0 Tp on A, wy 1s 

uct ſought; 

Set 1 u n B, a 68 upon „then gen ab pu 
B, is 1768 (oh A) the Produ Therefore it mar. 
rers not which of the Numbers given be made the 


1 h 
fo many 


1 
ene 1 e 


of the firſt Figures of 
Rule before given. . ee, 


ee Let 65 1. ue q 10 The 
Momo IS, 1 $147: 68 1 r. 


refore, Set to 14 up 99 67 — 
9 ay B 'x upon 35 eck, on At th 
fer NN 


ere the Product confiſts of one place 1% 
be in the two Numbers given, becauſe he leſſer 
them (viz. 14) doth noe exceed Ic a 
Figures of the Product. 

w that the Product laſt found lr 5 952 5 400 abe 
95. 2, nor 9.52, will thus appear ; Set x ppon B, * 
gainſt 14 nd e be a 44% 


* 


25. b 


Nha 


Multiplicator; and note alſo, 207 the Product hath - 


mn e to * 


. 
** 
* 
% 
. 
0 "= 


ST Ute R. 


16 4 


2 » 
of 
| i3 

g 1 4 TH 4 1 4 . 


ö 23. C212 0 } 4 


gas $209 
And then a- J4 (upon 
1 6.8 | 


By. this tis evident, that the Lines are in effect a 
able of Multiplication, for having ſet 1 to the 
Miultiplicator, againſt any Multiplicand, you have 
the Product; ſo if 2 be multiply d by 14, the Pro- 
duct is 28; if 3, the Product will be 42; if 4, the 
Product will be 56; if 5, 70, & Hence Iconclude, 
that if the Multiplicand had been but 6.8, the Pro- 
du& would have been 95 2, but the Multiplicand be- 
ing 68, the Produf muſt be 952 for by any J 
way the prick, che Fractions in each are made whole 
. e peo ay; 
When of two Numbers given to be multiply'd, the 
exe conſiſts of whole Numbers or mixt, and the 2ther 
of Fractions only, make the whole or mixt number 
the Multiplicator, and having ſet 1 againſt it, ſeek 
the Fraftion towards the left hand, and againſt it you 
haye the Producff. NTT hs 


- 


g- Example: Let the two Numbers, 5. 27.35 and 


* 


Set 1 eg A, to 21.5 on B, and then againſt . 8 
(which being Je than 1, I ſeek towards the left 
hand) on A,.is-22, the Product on B. 5 
And notwithſtanding a Number of more than 
four places cannot be exactly expreſſed on a Line 
of this length, yet the Product of any Multipli- 
_ may be diſcoyer'd to fix or ſggen places at 
ear. 

9 3. . 


U 


Seck mn Aubmetidk. 27 
5. Example : Suppoſe I were to multiply 2482 by 54, 


The proportion is, 
*  Figq:: 2482 : 13408 


Therefore ſet 1. upon A to 48. B, and then 
againſt 2, upon A, is 108 upon B: Now ſuppoſe, 
0 r 
2 be zoo Swill be J 10800 | n 
| 2000 L08000 | 
; —_— , 1 * 4 ; - 
So the Product will have ſix places, and againſt 
2842 the Multiplicand, you may diſcern (upon the 
Line) the four firſt of them, (viz.) 1340 z the two 
laſt may be found by multiplying (in ones mind) rhe 
two laſt Figures of the Multiplicaxd, by the two laſt 
of the Maltiplicator; for ſo ſhall you diſcover the two 
laſt Figures of the Produ#, which in this Example 
will be 28, which plac'd behind the four firſt (viz.) 
1340, makes the Product compleat 134002868. 
might here add more Examples, but theſe al- 
ready given may ſerve, they containing (I think) 
ſufficient Dire ions for all the Variety that can hape 
pen in Multiplication. oy al 


* 


” * 


, 1 4, 
1 


23 The mn Reue 
© 2: 4 .3 


Diviſion by the Lines, © wor r 
Frokven.: III. 


One Number her bring given to be divided T ano- 
„ to find the Quotient. | 


N Diviſion both of whole Numbers and 7 25 
the Proportion is, | 
As the Diviſor is to 1, | 1 Fo | 

So is the Dividend to the Nutrient, an 2 

| 

Which Quotient ſhall ever conſiſt of ſo many Fis 
gures as the Dividend hath more than the Diviſor, 
NA t when the Diviſor does net exceed may many — 
the firſt Figures of the cr 11 W it ſhall 
one place more. 


. 


1. Example: Let it be required fo 4, 24 5 43 
The Proportion is, 4: 1: : 24: 6. 

Therefore, Set 4 upon B, to 1 upon A, and then 
againſt 24 upon B, is 6 upon 11 W ich © is the Quo- 
tient ſought, 


Ie... Example: Let it be required to divide 1768 by 
: The proportion is, 26:1: : 1968: 68, 


Therefore, Set 26 upon B, to 1 upon A, and then 
againſt 1768 upon B, is 68 (the Quorient) upon A, 


3- Example ; Suppoſe 952 were to be divided by 14: 
The Proportion 1 15, 143 L353 952; 68. 


There« 


Sed uin aut 5 29 


Therefore, Set 14 upon A, 0 1 upon B, then, 

$060 95 2. upon A, you have . which * 
the Quotient requir d. 

Obſerve here, the Dividend hath: but one Figure 
more than the Diviſbr, yet the Quotient conſiſts 
of two Figures, becauſe the Diyiſor, doth n 
exceed ſo many Y of the firſt Figures of the Dividend ; 
but in the Firſt and Second Examples the Quo- 
tients have but ſo many Figures as the Dividend 
hath more than the Diviſor, beeauſe the Diviſor 
doth. ng exceed ſq many of the firſt. Figures of :the 
Hirne ne to the goteral * er | 
gien! 

This 3 G in all Caſes) how many 
be in the Quotient, the Value of the 0 * hic 
e by cke Rule giyenin che Introduction, 

* it will thus appear, that che Quotient in the 
laſt Example is 68, e 1 * $ = 
* ay 70 1 n B, 


2 „ ng ; 
"This is but the Converts 4 med Exam; leaf j 
Multiplication ; and as by that it is manifeſt, that if 
2 were multiplied by 14, the Produ& would be ; 
28; if 3, it would be 42; = 56, r. So here 


it is evident, that if 28 be divided by 14, 1 Quo- 
tient will be 2; if 42, it will be 3; if 36, it is. 
4, Cc. thus by reading on the Proportion | "Mm the 

C 3 D- 


30 T he Uſe of the Rule. Sect. I. 
Diviſor 14: 28, 56, 70, &c. I find at laſt, that if 
the Dividend were but 95. 2, the Quotient would be 
6.8, but the Dividend being 952, the Quotient muſt 
be 68; for by taking away the prick, the FraQions 
in each are made whole Numbers. 195 1 0 
By theſe Examples it is alſo evident that at ence 
Tetting of the Rule we both Mulriply and Divide. 
For if 14 be a Multiplicator, ſet 1 on B, againſt 
14 on A; then againſt any Multiplicand upon B, 
you have the Product upon A; as appear'd by the 
third Example of Multiplication.1 8 
And without moving the Rule, if you ſuppoſe 14 
to be a Diviſor, then againſt any Dividend upon A, 
you have the Quotient upon B; as in the 1— 
ple of Diviſion. | e pill 
How by any Diviſor to find a Multiplicator, was 
ſhewn in pag.13. of the Introduction; it may. alſd be 
perform'd by the Lines more readily. '{ ln? 
Thus having a Diviſor, to find a Multiplicator: 
Set the Diviſor given upon A, to i upon B, and 
then againſt 1 (towards the left 1 upon A, is 
the Multiplicator upon B. Example; Suppoſe 25 
were a Diviſor given to find a Multiplicator. 
Set 25 upon A, to 1 upon B, then againſt 1 
(towards the left hand) upon A, is .o4 the Mulripli- 
cator ſought, KDE | a> | 
By a Maltiplicator to find Ding : This is but 
the Converſe of the former; for having. o a Mul- 


_tiplicator upon B, ſet it againſt 1 upon A, and then 
ogainſt 1 upon B, is 25 the Diviſor, as before. / 


9 
8 


. " : " 
* * 
* N 
ect. IJ. in Arithmorch. 31 
FO . . ++, 
* 


\_ 


| Problem W. | 
To ile) 4 Vulger Frationi into a ve 


E T the 88 ( of the Vol ar Eration 
given) upon A, to the Numerator thereof upon 


B, and then againſt 1 towards the left hand - 
B, = the Decimal Fraction ſought. 

| $0.4 wil be found equal to this Decimal (viz.) | 
25: 


or, 


4 4 upon A; is to 1 upon B; $0 is 3 upon A, to 


.25 upon, B. 


Alſo o 24: will be 5; for 45 28 upon A, is to 41 


upon B; 80 is x upon A, to 75 upon B. 


In like manner this Vulgar FraQtion (viz.) : 222 is 
equal to this Decimal, viz. .60625 ; for ſet 960 up- 
on A, to 582 upon B, then ggainſt 1 upon * 15 


| $6665 pen Fa b for apy ae 


Problem v. 4 
A Decimal Habe 
ſame. into the —— Parts 7 the Integer. 

F the Decimal be part of a Pound Sterling 


Ser 1 upon B, Ir 
Pence or Far 8 contained in a Pound, upon 


then ſeek the Besimal given upon B, (towards ths 


left hand) and * 
Pence or Farthin 


Decimal wr 


beſpe Rive have the eee 


20 


04 - x» 


panes 


8 1 
1 
- f \ 
[ -. 


32 The Uſe of the Rule Sec. I. 

Example: Suppoſe 7625 were tobe reduced into Shil- 
ings. 

Set 1 upon B, to 20 (che Number of Shillings in 
2 Pound) upon * then againſt 762 u on. B, (to- 
wards the left hand) is 15-25, that 1s 15. and 25 
parte of a Shilling, which is equal te 3 4. 

2. To reduce the Decimal given into Pence: got 1 
1 upon B, to 240 (the Pence ina Pound) upon A, then 
"againſt. 7625 toward the left hand ech B, is 183, 
the Pence contained in 7623 

3. But if the Decimal aforeſaid were to be redu- 
r e Farthings, 
2 1 upon A, to 960 (the Patching in a Pound) 
upon B, and chen againſt. 625 upon 75 1 and 
J 0 many * — 1 tained in pak: 

Again, ſuppoſe 7625 were à Decimat of an 

Barrel; to be reduced into Gallons'and Pinrs 

Set i upon A, to 32 (the Callons ef at an 0 
Barrel) upon B, then a ainſt . 7625 upon A, is 2 
that is, 24 Gallons; 4 renth parts of 4 
lon; to reduce this 4 into Pints ; ſet 1 upon A, 
to 8 upon B, then agsinſt4 upon A, is 3.2 Pints : 
$0 . 7625 of an Ale-Barrel is equal to 24 Gallons, 
2 Pints and, 2 AT Pſy Liar a 


pv 


Problem . je OP 
22 rer Numer being 7 — 70 an. 4 out 


15 = l direct Pr 
s is called the Rule of my pil: 440 by 
the Inſtrument is wrought thus; 
Set the firſt Number given upon B, to the ſecond 
upon A, and then againſt the third Number given 
upon B, is the fourt Number ſought. 


be J. A en 


% 


"Example: If $ tir; of "Male will 11 
rs St 1 25 hw = un f 25 


Beer will 22 Nen e pu 8 0 


Set 8 upon B, to 20 upon A, and then a again: 22: 
uponB, is 55 upon A; and ſo many Barrels will 222 
Quarters make, to this proportion 24. 
will make 60 Barrels, 28 will make 70, 32 9 


will make wren, e ct 15 e f 


Ant 2 Numbers given 1 the + urtb Fu 
4 inverſed eee ; | 


His! is called the Rule of Three Inverſe, in which 

obſerve, that if the cht Number be ** 
than the , then will che fourth be leſs than. th 
ſecond, And contrariwiſe, if the b] Number be 
5 than th the frft, the fourth will be greater than, the 


ſecond ; and in either Caſes the Rule. is this: 


* et the third NN upon A, a the firſt n 
9 engmination and then Sar 8 
* den N. 15 have ch e fourth, up. 
Example: If 8 Mea do any piece of Wark in 9 
ec! Ms fon. ney. aner, 12 e Jope 
or | GL 


1 05 f a LEY b 
wy 1 . Tr 0 FLY 
will do in 9 Days. wired b 

- G9: But 


ef? x 


Mean fought. . | v 451 


16 


34 The Uſe of the Rule. ect. I. 
But if the Queſtion had been, In how many Days 
Ju w/e Men do the ſame Work ? The Anſwer will be 
Ps 


| 1 is to ape eo 
* | 


Problem vm. 5 my 


Bernier Two Numbers 
mes 


roen, to find a Mean Geo: 
. | 


4 


E T one of the Numbers given upon C, to the 
ſame Number upon D, and then agairift the 
ether given Number upon A is the Geometrical - 


Example. Let the ak, given be 80 nd 7 
find a Geometrical Mean, &c. 


# 


Set 50 upon C, to 50 upon. D, and "then 88 
72 upon C, js 60 upon D. So 60 is a Geomerrical 
Mean betwixt 50 and 32. Or thus. : 

Set 72 on C, to 72 upon D, and then againſt 
30 upon C, is 60 upon D, the Mean 65 before...” * 


B the Pen thug :. 


9 

Multiply one Number by the other, chen extra 
the Square-Root of the Product, this Square-Root 
75 * Geometrical Mean between the two Num- 
bers given; thus, 7. multiplied by 50, Is 3600, 


whoſe. Square-Roo. is 60, the Geenen uu. 
berweem 50 a and 712. fy 


Prob- 


— 


Sect. I. Of the Square Root. * 
| aon II, 
7; ful the Share- Ron of any Number unter 


B000000, 


HE ExtraBion of Roots is one of the BardeſF 

Leſſons in Arithmetick ; yet by the help of this. 
Inſtrument it may be perform'd with leſs trouble than 
any of the foregoing Problems : For if the Lines 
C and D be applied one to another, ſo as 10 at the: 
end of D be even with 10 at the end. of C; Lay, 
the Lines thus applied are like a Table ſhewing che 
Square-Root of any Number by 2 onl 


for againſt any Number upon _— e: 
Square-Roor thereof opon.D, & — 


- - Nore, When the Number given conſiſts * 
5 or 7 ons of Integers, ſeekir in the firſt Radius 
on the Line C, and 1 ic you ways the et 


requiy'd open D. 


| Example. Let 5 Nimber * 2 1471 1 find 
this on the firſt Radius on thi Lins C; ne yet Wa 
een rr Rasse, 30 


* ts the g. 24 1 


| Again 5 — 3 Fee | 


2. When the Neaber given conſiſts of” wy 6. 
or 8 Places of Integers, find it in the ſecond Radius 
upon 1 Lins C, and againſt} it "you have che Kdpe. 

"IN * '; f 


Ex- 


36 of the Cube-Root. Sect. I. 


Example : : Let 16 be the Nunber given. 
I ſeek 16 in che ſecond Radius upon C, and againſt 


it is 4, the Root upon D. 4 wag A * 


30.25) in 4 20 - the Root 
| 1 2304 FRad. u ng . 
f 784996. on C, BY 


©. Problem, K | 
1 fa the Cube-Root of any —— 


1000. 00. ooo. a 


14 


P. i ind E. n oat 1 of 
D, be even with 10 at the end of E, then a- 
ſogt ther 


any Number upon E, you have the Cube- 
t thereaf upon D. Et cen 
dee . When the Number giv es conſiſts. of, r, 
4, 0r 7 12 of Integers, find in] ir in.ehefirk Radius 
of the Line E, and againſt it you have the Cube- 
Root . Example: Let t * e 
33752 I ſeek this i in the firſt Radius in the I. ine E, 
and againſt it I find 2 Brach an rb 
Root of 375 and fo is 212 the ube-Root of 
9528128. Car: 
2% When che mbar giv conſi 7 J. Or 8 
P 0 , find ix in the ſecond Radius upon 
and againſt | it is the Root ſought. Example : 
5 Suppoſe 35.5 35-937 were Ee opounded,/-find this in the 
| ' 'fecond Radius * and againſt it is 753; the 


Cube-Root D; in like manner 4s che 
Cube Root of : 30796015. | vr pn 


3. When 


f! „ 


9 places of Integer ſeek le in che third Radius, &. 


be in the Cube - Root of any 


i + Sup 
N 


one l en 
. or an Ruaf (as Fig. 30 


called a Triangie ; of four, 4 — by 


- 


7 


— Of a; Sufarſides. if 7 


When anden given conſiſts of 3, 6, o 


CG, 


and againſt it is the Cube-Root: Thus a gainſt 125 


in che third Radius upon E, 1 find 3 the Cube. N 


Root, and ſo likewiſe — 888 the Cube. Root of 

700. 227.07 2 

- Laſtly,to know how man any places of of Incegersmuſt 
ven. 

Put a Point over the 9 of Units an the, Num- 


ber given, then omitting 2, point every third Fi- 
—_— d the left „then tell how many 
Points, for ſo m 


> the __ of Iaregees-ulh tho 


Cube · Root conſiſt 
g ＋ N . "1 i J . , Ot! 


. 
* 
* U * - wy # . 
* tt FR —_— 2 ** as. 9 2 
* 


— EY 


*— 4 _—_ 
nm. 
1 


* 
— 40 wo 


159+<418 "358 4 8 E Cr. Los is 2016 4x; N 
„ e eg 


1 . <4 me SEE * 


w is. Figace ine ompaſſe ab- 
lee or Lines, and Is = 


2. A Round Figure is chat which is 


5. An Angular e is thas 


they are denominated 2 


4+ A Triangle is a Superfi TEES ded 
three Right Lines (as Hg. 30 of Sek hn 
Varieties, which; ſhall 


are fix 
forbear to mention, riod 


ing all mealured hy one e Role, 


RY 


5 5 
three or more Angles, — ad mM doth = 75 2 


» 


: 
+ - 


* 


: 
x 
lth 
- 
* 


38 a Swperficies, ect. II. 
F. A Quadrangle is a Figure comprehended by four 
Rt oy and is cker a . or Trape- 
216% © * . . e 196 
6. A Parallelegram is a Figure whoſe oppoſite Sides 
are parallel, having equal diſtances from one another 
in all places, and is either Right or Oblique: . 
7. A Right- Angled Paralielogram, is that whoſe An- 
gles are all Right, and is eicher a Square (as Fig. 5.) 
or an Obleng (as Fig. ) 
38. The Oblique-Angled Parallelegram, is that whoſe 
Angles are all Oblique, and is either a Rhombus (as 
Pig. 7.) or a Rhomboides as Fig. © © 
9. A Trapezium is a Quadrangular Figure, in which 
no two Sides are equal and parallel (as Fig. 8.) 
10. Figures conſiſting of more Sides than Row. are 
almoſt innumerable, but are reducible unto :e ſorts, 


Regular and Irregular, either of which are alſo-called. 


Polygons: | 
11, Regular Polygons are fi whoſe Sides and 


Angles are equal; they: take their, Names from the: 
Numbers of their Sides, as that of five Sides is called 
à Pentagon (as Fig. 9.) that of ſix Sides, an; Hexa- 
gon, &c. Of Irregulars Polygons tis needleſs'to ſay 
any thing, they being meaſured after the ſame man- 
ner as & Trapezium. © 5 A. 8 N 
I ſhould next proceed toſhew the Uſe of the Rule 
in the meaſuring of Lines, Superficies, and Solids 
But in order to this I muſt premiſe, + 
1. That every Magnitude muſt be meaſured” by 
Tome known kind of Magnitude that is Homogenes! (or 
like) to it. A Line is meafured by a Line, as one 
Lineal Inch, Foot or Yard, G . * 
A Superficies is meafured by a Superfivier, as one 
Square Inch or Foot, Gr. ASlid'is meaſured by a 
Solid, as: one Cubick Inch, one Cubick Foot, G 


” | And. 


Sec. II. Of @ duerfen, 239 
And when i it is known, | 
hh. C Linea -* Inches - ( wth, 
or Feet 
How many < Square 


are con- ee 
Cubical Jin a (Solid, oy 


tained 
Then is the Quantity or Fea of eicher of 
as theſe kind of. Magnirudes faid to be known; 
| 2. That the Meaſures of Capacity commonly "uſed 
h in England ate of two Sorts, one for wet Commodi- 
ries, as Beey, Cyder, ne, Os the ather for. dy 
e Commodities, as Corn, 
8, And, I here take it for eee chat there are 
d three ſeveral — who * are allowed 
1 
2 
[ 


to be as falloweth, | 


4 we 


— 


ah. k : 

Ale 232 
. Solid 
Wine $ Gallon 231 
Corn 2 17 Inches. 

Now from 1 are derived the following Ta. 
bles, ſhewing how many Solid Inches are contain 
in any of the 0 *— — . 
in them. rn SM 


"JL" 


* — — ———9; e 

n - 1 Lo LS a - 4 

af Ci 1 * 4 2 * 2 
1 


. . ect N 
ö Ac. l * tl nA 


A, Tayus of —— 


215 © PTE 2p e 01 


4 nl. 2711 
"TT — Frhins. jb « { Mi 
18 lem. 


730 1 412 2 [Barrels 44643 

FF WAL. 4 3116 1 F +.) 

BU} tne 1642 2 4985 ee 1 ed 
2 (06281991 gots 


1 Tana of Ale:Meaſire.” oat 


| 4 FER) - — i 11 Sh 38 de © 912 OH 
e 


M5 0 21 . 8 
SK lderking) © 
2 | Barrel, 


| 451] 128 | 64 16 
9024! 256 1 128 


By an Act of the Firſt of William and + 34 
— is the Barrel, both for Beer and Ale, in all 
aces, exceꝑt within the * Bills of Morta- 


Ye 


A 


ume, *: 


A Tapys of Wine bien. 14 


* 


* . 
124 * * ry 


This Tible ſhews, chat in 1 Tun Wh are2 2 Piper, 
E he 


3, . 4 Hogſhelad? "14 Rondless, 252 Ga 
016 Pint; and g 212 ſolid, _ 


ang! wry ire ce 


_— _ 


* 
0? [1 2 . Sq , 
wh es by 
hi | 
CITE 7 Amit; A aid 241 off 
7.4 M910 ese vas fais ngh 1 


A 91th *412 1:0 2 w —— 110 73110 fl. 391! | 
i634. 8 2414 ans 


4 _ Of cn Sec in 


— — 


— * 
- aw . * 
% * %, 9 4 _ .- * FA 
* Ed N mh. © 
1 * 2 


The? __ of the Rule in OPEN 7 tpi; 11 
firſt, of a Girele, 


| Þ HE Area or e Content of a Cir- 


Pd 


cle is found by the Diameter or Circumfe- 
rence ; I ſhall therefore firſt ſhew wy by 7 
ther of theſe to find the other. 7 


Problem. I. ways 


The Diameter, or Gieumfetinee of 4 Grelb, eirhey 
being given, to find the _ | 


HE Circumference of that | ®poter's 
Circle whoſe Diameter is — 2 
. Unity (or 1) is * 3: 1415926536 Propeſſ. 2.7 
but for our oſe 3.141592, | 


will ſuffice : Therefore, as 1 10 to 3. 14159 2, ſo is the 
Diameter of any Circle to the 3 : By 
the Inſtrument thus : 


Set x on the Line A, againſt 3-141592 on the 
Line B, then againſt any Diameter on the Line A, 
you have the Circumference on the Line B; and che 
contrary, thus: Againſt 


/ 


In 


. m 5 Der 0 


A on = 62.851) 
Theſe Dia- ou - have theſe 94.247 ( 
meters E ene 125.663 

50, ee 
3 Gone, again 


, | 4 » 6.366 
fe- Theſe e zoC you beve theſe 9.549 
* feredices Diametert, 12.7320 
I e " 15.915 
| And ſo of any ; other, / 

Problem. II. 


The FX ONE of any Circle being given, to find the 
Area, (or any pk — — e er in RAI or 
Wine-Galons. 


3 


1. For the whale tres. in lm. 


HE A of Circle is equalto 4 
Rect- Angle of half the Diameter into half the 
Circumference — to ſay, i half the Diameter 
be multiplied by half the Circurnterence, the Pros © 
du& will be tha Rrea. 

Thus, when the Diameter is 1, che Circumference - 
is 3,1415 the half of | this js 1-579796, (which 
multiplied by half the Diameter (vis.s. the Pro- 
duct will be the Area of that Circle, whoſe Diame» 
ter is I; (viz.) 785398 | * 


OY TS. RA ————— — — ws 
| - g 
% * . 


/ 


cation or Diviſtorl. © if the on of any 
meter be | 


Table of Cites Areas to all Diamerers; forugdin 


Of -a::Girole. 8, H. 


The Area's of all Circles are in proportion one to 


another, as * u. ae os their ore (2. 1a. of 


id.) -« 
ke Me 4 the Square of the Btameter, of. an 
Citele:i is to the vf Area that Circle ;\_- 
So is the Square of the I of ay. 6 other Circle to 
the Area theredf." 1; |: TIP 
In the Circle abore-mention's * Diameter! is 1, 
and the Area . 7853 Now the Square of 1 be- 
ing but x, it muſt fora : As 1 is to 785 198, Se is 
the e. of the Diameter of on Circle, to the A- 
tea thereof. 80.785 398 is fx 24 Multiplicator ;' 
and if an Unit with Cyphers be divided by 
.785398, the Quotiene will üg . 21344, a fix'd Divi- 
ſor : and by either of theſe fix d Numbers the Arca 
of any Circle may be found, either by Multi - 


* 


Co prope Lum 


the Area in Square Inches, F6et or Yards, according 

as Ls —— was meaſur'd by Inches, G. 

Th wy 8 ee by . Err n. 

Set f (a Diameter) u dhe Line D, to . 785 | 

{the Ares thereof)-op6k C. Hs: beilgi: 795398 
The Rule being thus ſet, the Lines are likes 


'any Diameter upon the Line ou have the Ares 
Waren bron "I VP (4 111 L 215 ny 


2 


r 


＋ 


. . . 
8m 2 e noy bn | 
che, 1e. Diamiter LE 190. 


221 7 2 ick 


Set I upon P, to 76% pou C, and, | 
gainſt 20 upon D, is 314:159,th Aren requ . 
T; and as Rule n0wr fans, * Vaio fa find; that if 


87 181 222 
. Here Art's 112 Ja 


— hh th a a be. 


a he Ars Ts c.. - 


The Area in Inches divided by 282.97 331, OR 
the Area in Ale or Wine-Gallons refpectively, and 
ſo for any other Meaſure expreſſed in the former 
Tables; but without knowing the Area in Inches, 


the Area in Gallons e und thus: ' Divide 
785398 


By | 282 


231 


'1} 


Quotient 0027651 A. G. 
e 


The Sede 10 "Or Ard of a Circle, whoſe — 
Diameter is 1, in Ale or Wine-Gallons, and are fint 
Multiplicators for-finding the Area of all Circles in 12 
either of theſe Meaſures; for if ebe Square of the | 
Diameter of any Circle be multiplied be either of-, 
theſe Numbers, the Product is the Area in Ale or BY 
Wine-Gallogs * 11 N 


* : - , 
4 , 4 7 
— 0 * 
- 7 
* 


Of Are. Set. Nh 
f you would effect this by Diviſion, the ſeveral 
Diviſors are thus found: Multiply che Diviſor for 
finding the Area in Inches, viz. 1.27324 


57 Labs the Produtt F 359.05 YA: G 
Jazz will be N94. 11 W. G. 


The Products are the Diviſors ſought. And the 
Square of the Diameter of any Circle divided by 
one of theſe, quotes the reſpective Area. 
1 thus found the ſeveral fixed Multiplicator: 
and Diviſor for finding the Area of a Circle in Inches 
and Gallons, I ſhall here repreſent them all together 
in the following Table. 1 de ay | 
Ck +1 i 46 284 
1 ; 114 


7 Mai: | 
4 -"F "eat E. [-Divifors. | | 
Inches. 7853998 1.27324 
1 | 0027851 | 359.054, ] 
IWine-Gallons.l-,0033999 ] 294.118 ö 
— Þ. £5 et 1. 


* - 


But the Area of any Circle may be more readil 
found by the help. of certain fixt Numbers, called 
Gage- Pointe, and theſe fixr Numbers are the Diame- 
ters of thoſe Circles, whoſe Content at one Inch 
deep is equal to the reſpe&ive Gallon to which they 
belong; thus the Gage- Point for the Ale-Gallon is 
18.95, which is the Diameter of that Circle, whoſe 
Contents is 282,the Square Inches in the Ale-Gallons. 
The ſeveral Gage-Points, are the Square-Roots of 
the Diviſions laſt mention d, and by the Rule are all 
found at once by the Lines C and D, for (ſetting theſe 
Lines even at the end) 1 


f 
. * p , 
# TX * 5 
4 | r 
8 * 2 « 8 : i « 4 E a at -*S * © + > v 
„ - 2 * [4 o_ . 
| 
* 4 , — x 


ou EE 


a 159-05) - are theſe | (18 97 A. G. 
theſe Divi. Gage-PointsY \ 
upon C, 1 (294.11; upon D, Cr. 5 *. G 


** which aro tho Letters · c and b. g. upon 
the Rule 
e Now nt the Ares of Cirele 
7 may os found: > 4 1 3+ 9h _ want 


o | 
N » YEE 


oO 


we For au. ou, 


«a * oe & CT 
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Set 18:95- (the Gage Point gor Als-Callons) upen'D, 
te 1 upon C, then againſt any Diameter upon D, you have 
the Area upon C. 

So if the Diameter were 40 Inches, the Area will 
be 4.45 Ale-Gallons: And the Rule being thus ſet, 
the Lines are in effect a Table of Circles Areas: _ 
I likewiſe find, hike if the Diameter 


8 the Area VOY: 1 214 1hrg 


50 36.960 
b 58. 6 25 936 


The line far Wins:Gallons, by the proper Gages 
Point. 

Nore, When 'the Area of any Circle is fought. i in 
Ale-Gallons, if the Diameter be more than 18:45, 
and leſs than 1co, ſet the Gage-Point upon D, to 1, 
at the beginning of C ; then againſt any Diamerer, | 
from the Gege-Point. to 100, upon D, you have che 
Area upon C. Thus the Rule being ſer for Ale» 
0 you ml 7 Wat when the 


* . * 
n Gy * * 1 9 .% 1 # # * % " — 8 0 
3 : # 4 " 
. 4 © +x 9. M7 7 SS SS — — . 
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- ® 4 
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* 
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n 27½˙59⁰ , i 6 
| - 2 F WITT HE & 
When the Diameter is leſs than the Guge- Point, or 


more than 100, then ſet the Gege- Paint to 1, in the 
middle upon C; then againſt theſe 


Diame- C15 you have 627) 
ters up- "4 13 x theſe 181 21 A. Ge. f 4 | 
on D, C10) upon C, C. 278 


And without moving the Rule, if 10 at the be- 
ginning of the Line D, be 100, che Area againſt it 
will be 27.851: So againſt this Diameter, viz. 200, 
the Area is 111.4 Gallons ;/againſt 300, it is 250.7, 
and ſo on to 600 Inches Diameter, againſt which 

Fou have 1002.6, Cr. by this you may further ob- 
— that if the Diameter be increaſed by Tens, 
the Area will increaſe by Hundreds: Thus 


4 


" 10 C7851 

293 10 K. 27.85 10 Gallons. 

Diameter. Co K Bes ) 10.026 my 

1 P 1-2; 8 600 | 10026 3 f ** 

. The like for Wine-Gallons by the proper Gage» 

Point. ) | 1 s! | 
Laſtly, To find any part of the Area of 6 Girls, in 

7 vhs Ale or Wine-Gallens. it F148 1 


Set the Gage-Point 7, K, or any other vert of 'T; 
then againſt the Diameter you haye the like part of 
the Area. ; " Ex- 


ua. . orf Gree. 459 


Example: Let it be required to find the third part of the 
FE Area of a Circle in Ale-Gallonse | IT” 
Set the Gage-Potnt to + of t, viz, 33, then 
againſt any Diameter you have I of the Area; thus 
againſt 100 is 9.283, which is + of 27.85, the 
whole Area. 5 * . „ 
Underſtand the like for Wine-Gallons, Ale or 
Beer-Barrels: {-::i'+ | (i) 99 5 7 29 Ger 2 


2 Problem NIL Fig. . 
The two Diameters (c d and ef) of an Elipfis, 


being given, to find the Area or Content in Ale- 
G 005, 6.44 1 | Bar 17 


— 


S the Square of the Diameter of a Circle is to 
the Area of that Circle; fo is the Rec-Angle 
or Product of the greater and leſſer Diameters of an 
Ellipſis, to the Area thereof. Therefore multiply 


the greater Diameter by the leſſer Diameter, then 


that Product multiplied or divided by the fixed 
Multiplicators or Diviſors given (in pages 46, and 
4%, gives the Area in Inches, Gallons or Barrels, 
according to the Number made uſe f. 
Or thus, (by Problem VIII. Se. I.) find a Geo- 
metrical Mean Proportion between the greater and 
leſſer Diameters, for this Mean is the Diameter of 
HA ow whoſe Ares is equal to the Area of the 
Ip = * 6 ty HOT” „„ YT \ 


30 Of a Triangle. Sec. III 


Let the greater Diameter 4 be 92 Inches, and 
the leſſer e f, 50; by the foregoing Rule, the Geo- 
metrical Mean between them wilt be found to be 
60, the Diameter of a Circle equal to the -Elipfc 
and the Area of a Circle, whoſe Diameter is 60,will 
be found to be 10.02 Ale-Gallons. But the Area of 
- Ellipſis may be more eaſily found by the Rule, 

us; | 8 | 
Set 359.05 upon B, to one of the Diameters (ſup- 
Poſe 50) upon A; then againſt the other Diameter 
72 upon B, you have the Area upon A, which in 
this Example will be 10.c2, Ale-Gallons, the Con- 
tent of this Eli ſs at one Inch deep: The like may 
be done for Wine-Gallons, if inſtead of 359.05, Jou 
take 294.11. 1 1 | 
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1 Suporficies. angle 


T af Right-lined Triuaglas, Multiply half the lang- 
eſt Side by the Perpendicular (which is always the 
neareſt Diſtance from the Baſe to the oppoſite An- 
gle;) or Multiply half the Perpendicular by the while 
Baſe; the Product will be the Area required, ' 
Example. Let Fig. 3. repreſent a Triangular 
Back or Cooler, whoſe longeſt Side 4 b, is 260 In- 
ches, and the Perpendicular Line c, 110 Inches, 
the half of 4 þ is 130; this multiply d by 110, gives 
14300 for the Area in Square Inches, and * — 
9 1 . vi 


V, 


Sect. Hl. Of 6nd 


vided by 282, quotes 50.7, the Area in Ale-Gallons ; 


or by the Rule at one Operation, thus : 
Set 282 upon B, to 130 upon A; then againſt 


110 upon ny. 30.7 vega A, 520; Content as be- 
fore. 2 | 


To meer Seu, Fi ee 
oy | Problem V. 
hay Right-engled Perallcagram, be 14 


er Oblong 5 The Product of any two Sides, inclu- 
ding one and the ſame On is equal to the 
Area or Content. 


1. Example. 


Fe Fig. 5. the Sides hi and # l, are equal; ſup- 
Poſe conch be 138 Inches; this — * by it 
ſelf, is 19044, the Area in Square Inches: For the 
Area in Gallons by the Rule, 

Ser 282 wpon B, t0 138 wpon A; then azainft | 138 
upon B, à 67.53, "the Ares in  le-Gallens as ont Inch 


ep. / 
2. Example, a an Obleng (Fig. 4) 


Suppoſe »n s, 130 Inches, and 7 u, 180, ahi pro- 
dudt of theſe (being multiply d) is 23400, the Area 
in Inches: But for Ale-Gallons, ſer 282 upon B, to 
180 upon A; then | againſt 130 upon B, bs 82.97 \ * TY 
Ale-Gallon, the Alea required, 


D 2 WEIS, = 


* a re Sec. III. 
2 11 


In any Oblique-Angled kerle ( bs} it 4 5 
bus or a Rhomboides) Multiply the ſhorteſt Diſtance 
between the two longeſt Sides, by one of the ſaid 
Sides, the Produt 15 the Area 3 in Inches. N 


; % 


1. Example. of « Rhombus 0. 7.9 


Oppoſe the Side pt, were 130 Inches, and the | 
nce 99, 108; theſe multiplied; che Produ&. | 
vill be 14040, the Area in Inches: But by the Rule 
thus: 


As 282 is to 108, So is 130 to 49. 78, the Area iu h- 
Gallons at one Inch deep. Wen, 


2. Example. Of a Rhomboides (Fe. 6.) 


Let the Side x x, be 260, and the Diſtance t w, 
108, the Product of theſe is 280, the Area 1 in In- 
ches. By the Rule: 

Set 28 2 upon A, to 260 upon B; then againſi 16s #por 
A , 78 99-57, the aria in Ale-Galln, 


, a AF 


Sed. III. Of @ Parallelogram: e 
Problem. VII. - Figure 8. 
b find the Area or Content of a Trapezium. | 


Right Line drawn from one of theAcuteAngles 
to the Angles oppoſite” (as tlie Eine 2 b) will 
divide the Trapezium into two Triangles, the Area's 
of which are equal to the whole Trapezium,and may 
be found by the 4th Problem of this Section: Or 
thus; Maltiply the Sum of the two Perpendiculars 
8 and c#)- by the half of , the Product is the 
Area of the Trapezium. This is ſo plain, that it 
needs no Exam G 1 15 1 ' | / 
All other irregular Right-lined Figures conſiſting 
of more than four Sides, muſt be divided intoTrian- 
gles(which will be ever leſs by two than the Number 
of Sides) and then the Area's of all thoſe Triangles. 


are ones to the Aren of the whole Figure. 

dt en:; Anno one (iT « LES 

10A e EA SSM YT ne 
Problem VIII. 


| The ſides of any Regular Polygon bei ven _ 
zo fed the ti W 


DN the Sum 
of the Sides by the Perpendicular (or neareſt Di- 
ſtance from the Center to one of the Sides) the 
Product is the Area. | Ne 
Example: In a Pentagon (or Figure of five equal. 
Sides) as Fig. 9: | | 
Suppoſe y Side be one Inch, to find the Perpen- 
dicular (C A) we have given AB, and the 
Angle at C236 Degrees. | * 
R D 3 Theyte + 


, N 
17 5 y f 


54 | Of Regular Polgon, Seck. II. 


Therefore, - ' 
Tr the Sine of C = 36d Co. Ar. 0.230781 
I to the Side Ah , 6.695970 
80 is the Sine of B 54d. - 9.907957 
To the Side C Ar. 688 1 ùũ99 f 837705 


which is the Perpendicular ſought ; and chis 68819 
multiplied by half the Sum of the Sides, viz. 2:5, | 
the Produtt is 1.72047, the Area of 4 Pen | 
whoſe Side is one Inch; and by this method I find 
the Area of all the other Polygons which are expreſt 
zn the following Table: In the firſt Column of whi 
you have the Names of the Polygons; in the ſeco 
Their Area's in Inches; each of which being divided 
by 282, quotes the Area in Ale-Gallons, which are 
the Numbers in the third Column; and in the 4th 
and 5:h Columns you have the reſpeQiye Diyiſors. 


Names 


- 
* 
#; 
- 


12 5 Tee 


* of eing the Ares in Being the. Sq wart 
the Inches and Gallons the Sides hes tht 
Polygons. | when the Side s | Ates i ont Inch or 

N one Inch. ane Gallon. | 


1” R9Ww 
) 


— 
* „ A. 9. wks 
- 


1 — 
De cagon H. 


1 


* having the Area both i in Inches and Ale | 
Gallons) of theſe Polygons when the Side is Uniry 
the Ares ofeach may be n N AAA he 


ing given: For, N 
A the See of he uu fen Phe. ge I 


rea of that Polygon 
So is. the Square 8 the Side of che u 


the Area theref : | 
expreſs in this 1. 


If the Area of an Polen G 
ble) be defired, in Inches or Ale Gallons. 

Multiply or divide the Square of the Side by the 
reſpeQive Multiplicator or Diviſor, the Produ 17 


Quotient will be the Area ſought. - 44 


Ex : For the Area in Inches, ſuppoſe the; 
Side o n be 1 Inches; the — is, 
 JFOGks. 


” 4 ” 
* - - 


$6 Of Regular Polygons. Sect. III. 
2500, This multiplied by 1.720477, or divided by 
-581234, gives 4301. 2, the Area in Inches. 

For the Area in Ale Gallons, If the Square of 50 
(viz. 2500) be multiplied by. os 101, or divided 
| by 163.908, the Product or Quotient will be 


25-252, the Area ſoughr. 
To find the Side by the Ares given. 


Multiply or divide the given Area by the proper 
Multiplicator or Diviſor ; the Product or Quotient 
will be the Square of the Side, whoſe Square · Root 
3s the Side ſought. re ue 

Thus the Area of a Pentagon is 15.252 Ale-Gallons, 
This multiplied by 163.908, or divided by .006101, 
gives 2500, whoſe Square- Root is 50,the fide ſought. 

Bur the Lines C and D, -will effe& this with 
much more expedition ; for at once ſetting of the 
Rule you have the Area in (Inches orAle-Gallons) to 
any given Side, or the Side to any Area given. 

Example: For the Area in Ale-Gallons, ſet 1 
upon D, to (the Area in Gallons when the Side is 
x, viz.) .006101 upon C; then againſt any Side 
upon D, you have the Area upon C, and the con- 
3 hangs: wr by Fug. hag 
Thus againſt 5o upon D, is 15.252. the Area in 
Ale-Gallons; Alſo —_ 22 Gallons, an Area 
vpan C, you have 60 the Side upon D, G . 


” 
) 
a > 
* 1 4 7 [1 
— * 5 - 5 * - 
* * 
. 0 0 
. 13 * * 4 5 * . : 
„ - - 1 9 * : . 
- 


8 | 122 ae. 


" Wy * ) Ty © ? P 


— — 


SECT. W. 


The Uk of the Rule in the denn, * 
| Solids and „alt > of a Friſm. 


Priſm is. 8 volts 3 by — e 
two of which being oppoſite, are called the Baſes, 
and theſe are equal, Parallel alike, and alike 

- ſtuare ; but the other Planes are Parallelograms, in 

which 4 Right Line may be every where applied fun | 

Baſe to Baſe: Under this Name Priſm is comprehen- 

ded that Solid of two: Circular my: uſually called 


—_—.. x 0 - 


v4 


- 457 ; * BITE 

021 — 4 n 
TITTY 1551 O gods 
Problem I. r 


1 
: * 


Hat the Solid Content 775 Prifine. 


\ 


inks wie Let „ Eg. 11. E a Trent) 18. 
in the form of a Square Priſm, whoſe Baſe g, h, k, i, 
is equal to Fig. 5. each Side being 138 Inches, and the- 
Perpendicular (s i) 30 Inches, how many JET 
or Beer-Barrels will this Tun contain ? * 1 | 


9 


38 , Of Prin- $& IV. 

Set 282 upon B, to 138 upon A; then againſt | 
138 upon B, is 67,534 upon A, the Content in Ale- 
Gallons at one _ deep ; this multiplied by 30, the 
whole Depth, gives 2026.08, the whole Content in 


| Kle-Gallons ; this divided y 36, quotes 56. 278, the 


Content in Beer-Barrels. 
The Fraction .278 Going reduced) is 10 Gallons, 


and .188 parts. For, 
As 1.000 : :36:: 278; 10.188. N 


2. Example. Of 4 au Priſm or Glinder. 


Let Fig. 12. repreſent a round” Tan, whoſe Dla. 
meter (n o) at Top is equal to G 3) the onde 
Bottom, each being 120 1 and t 


(ex) 36 Inches: How man ons or dre K 
may this Tun contain. . . 0 Gallons. 

Set the Gage- Point ( iy to 36, the Tun $ Depth 
upon C, then _ 120 the Diameter, upon. D, 
45 1443:6, the Content in Ale-Gallons. 

2. For the Content in Beer-Barrels : 1443.6 di- 

vided by. 36, quotes 49.1, the Contentia Barrels. 


Suppoſe I come to thir Tun, and find the Liquer 9 Inches 
22. How: many Galions arg then ag ee 
Jun: 

Set the K ee tog 3 then againſt 1 120 is s 360.92 


* ny 921 
1 
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Of a Ok er 4 Fo 
Problem. II. | A. 


17 1 
The Dis, Depth: and Contents 2 any Cylins- 
—_— Tun, any two Te given. to 7976 * 
"Ig 


N this Problem are chick Queſtions, all oy 
e ſetring the Rule. 


ar * 


f of *.% 12 


1. By che Depth and Content, to find the Dia | 


meter. 


Example : Suppoſe the Depth . and the Con- 
tent 1 800 Ale-Gallons. er is the Diameter ? | 
3 40 the De 


D: then i 1800 the Content v C 
127.1 Leber the Diameter ſought. r. 
2. By the Diameter and Content, to find the: 


Depth, without moving the Rule: Say, 


As 127.1 the Diameter, 

is to 1800 the Content; 3 
So is the Gage - Pom t, 

to 40 the Depth. 


3: By che De and Diameter to find the Coy: 
tent, the K ding as Nhe: Say, 


1 


D 
C 


985 


At the Gage-Point 
is tO 40 7 4 1 
$ is 127.1 the 


to. 1800 7 Fee 


4 * 


Note, 


h NP, c, to ce Cage Pein upon.” | 
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69: Of # Sphere.” Seck V. Ms 


Note, As a Circle is the Baſe of a Cylinder or 
round Priſm ; ſo a Triangle, Quadrangle, or any 
other plain-Superficies, may repreſent the Baſe of a 
Priſm ; for if there be Planes erected perpengicularly 
upon theLines which incompaſs any deen 
they will generate a Solid which may be called a 
Priſm; and the Content of any ſuch Solid is gotten 
by muftiplying the Area of the Baſe by the Altitude, 
or diſtance from one Baſe to another. 


/ 
5 0 + 4  % - 
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SECT. v. 5 
The Uſe of the Rule in the Menſurati- 
on of a Sphere, and its Fruſtums. 
©” 452": eee 
The Diameter of a Sphere or Globe being given in In- 


ches, to find the Content thereof in Inches or Gal” 
lons, both Ale and Mine. 2 


7\ 


i 
| 


A Sphere is two third Parts of a Cylinder, 
whoſe Diameter and Altitude are equal to- 

the Diameter of the Sphere. 1. 
Burif the Diameter and Altitude of a Cylinder, 
be 1, the Area of the Baſe, which is alſo the ſolid 
Content (for 1 doth not multiply) is . 85 398": 
Therefore. + of .789398, viz. 523598; is the Con- 
tant of a Sphere, whoſe Diameter is Unity — I, 
| are 


"i 9 05 1 

Sect. V. Of a Sphere. 1 
Moreover, all Bodies are in pr co on ode to 
another, as the Cube of their" like Sides. "There- ; 


fore, | 4% 
4 the Cube of oh Diameter of any Sphere it ts "0 


- Content of that Sphere ; 
$0 is the Cube of the — my * ue rea the | 
Content thereof. : 4 


Naw if the:Diameter ba i, the Cube thereof is 
but one: Fhorafore, | | "7 EB 


Ar 11s to $23598; x | 
So is the Cube of the Diameter of any Sphere o 


the Content. 


Example. Let the Diameter of 4 Sphere be — 
Inches, ud the Content Nr in lin Inchet. 


134 


By the Lines D and & on the Rule, the Cube 
of 20 will appear to be. 8000 z this multiplied by 
523598, js 4188.784 the Content ſought. __ 


For the Content in Gallons. 


If .523598 be divided 1 
282 018567 Tthe Co A. 
By 155 Fquores J. -002266 tent 1n 2 . 8. 
Nov if the Cube of hs Diameter of any Sphere 
be multi - wy by either of theſe Numbers, the Pro». 
duct will be the Content in Ale or Wine-Gallons: 
reſpectively: Thus, the Cube of 20 the Diameter 
(vix.) 8509, m multipl — by . 001856, is 14.848 the 
Content in Ale-Gallons;, and the like may de done 


for Wine. 


E 


But 


1 


62 OF a-Sphere. Sec. V. 
But the Content of any Sphere may be more rea- 
AC by the Inftrument. Thus, 
t 1 upon D, to .523598 upon E; then gainſt 
Diameter upon D, is the Content upon E: So 
againſt 20 (the Diameter above-mentioned) upon 
D, is 4188.784 the Content in Inches, as before: In 
like manner, if the Diameter were 39, the Content 
will be 14137. 14, Oc. N 


For Ale-Gallons thus : 


Set 1 upon D, to. oo 1856 upon E; then n 
any Diameter upon PD, is the Content upon 

againſt 20 upon P, $ 14-84, the Content as be- 

fore; and without moving the Rule, 1 ng that 


if the 


\Diome-F3 \ the Con- 50.13 
ter be * „ e 


Sect. v. Of @ bers. 
2 n. 


one) the Remainder of the Globe t Axl. 


re ite ont M 
ide the Square. of the Semidiameter of the 
Fruſtum's Baſe, by the Altitude of 0 WF: 
the Fruſtums, the 3 will be the —— ons the 
ether W erf | 


Tack: In Fig. 10. * «6, the Altitude of R 
Fruſlum, be 6 Inches, and dc e, the eter at the 
Baſe, 24, the half of this (viz. d e) ig 12, Which 
Squared, is 144, chis divided by the Altitude «, viz. 

6, the Quotient is 24, equal to c s, the Altirude of 
x other Fruſixm, Note alſo, that a Geometrical 
Mean Proportion between c and eb, is equal to | 
c d, which doubled, is de, the Diamoter of the 


Fruſtum's Baſe. 3 6, 13, 


— 


E 
14 
3 
/ 
| 


— — 
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| 
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bl 
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A Sphers. _ . 
"Pn III. 


nag the Altieude of the leſſer. F cuſtom of 4 Sos 
and the Diameter of i irs Baſe, Hexe the Content i in 
Inches or Gallons, n — 4 2 


Ultiply the Sq uare of hatf the Diameter of 
the Baſe by three times the Altitude ; and 


'- this Product add Cube N the Altitude; the 


| Sum multiply'd 3% Þ 
'B .$23598 Gives the Con- kako Fl . 
* 018567 te in | Ale-Gall, 


0 
— ba Fig. 10. dee e, | they Dianjerct of 
the leſſer Fruſtum (c de) be 24 Inchespand e d its 
Inches * 6 Inches; ; What is me Coatent 3 in Songs: 
es 


ce ee "& 144 — | 
AZtimes be= -.. „ 23S. 04, 4:2: 
Tx 3 — fs 
1152 
144 
9 9 8 eg SIPS 
Cube of b c 216 
2808 
2808 multiplied 


Content. 


523598 1470. 263, Inc. 
By 5518727 | gives 


5.2137, A. G 


” a 0 


- 
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Set. VI, Of a Pyramid. 63 

The Content of the leſſer Fruſtum taken from the. 
Content of the whole Sphere, leaves the Content of 
the greater Fruſtum. . 4k 


* 
9 x 


n e 
| T5 ” ” C, * 421 
n 
1 
142 
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0 — 
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C k . . 4 1 1 = 
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The Uſe of the Inſtrument in abe Menſuration, of 
Pyramids and their Fruſtums. 


! ++ RI Nor 24 1448 995 10 N 113 
A Pyramid , 4 | Body | contained under Jeverel 
Planes, | ſet upon one Right»lin'd Baſe; | and 
meeting in a Point at the Top, which is called 
the Vertex, alſo in each ef _ theſe Planes. 4 Right Line 
may be every where applied from the Baſe to the Ver- 
WL „ 23): 27 3-445 Betts dt 8 A N 
And under this Name Pyramid is comprehended 
thatPyramidical Body (whoſe Baſe is a Circle) com- 
monly called a Cos. % 9 49 


# 1 20 9 * 5 * | * ® k U 4 IJ 1 


” 
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FOES. .- «q | Y 71 ef 5 = / N 
To find the Solid Content of 4 Pyramid: 


Pyramid is one third part of a Priſin which 
: hath the ſame Baſe and Altitude, There- 
ore, 


Multiply the Area of the Baſe by I of the Altitude, ur + 
of the Area by the whole Altitude; in either Caſes the Pro- 
duct will be the Content of the Pyramid. 


ey. 


4 


: 
* . 
. ' 
9 


_ & 1334-46, the Content in 


. ——— x 14 


66 O4 n 8 Seat. VI, 


1. Example. 1 1 
In a Square Pyramid (as Fig 19.) Appelt the 
fide of the Baſe x p, be-112 1 and the Alti- 


tude z 5, 90 rer what is e Content in Ale- 
Gallons? ie Mo bh | 
Set 282 Js upon | to 112 | * 
then againſt 112 B Jis 44-492 | 


the Area of the Baſe in Ale-Gallons. Then a t, 


upon A, to 30 os B, and fad 44.432 37 1 
Gallons. 


\ 


o 
. 5 . N. 


2. Example. 


There i is a round pyramid or Cone (as Fig. 123 
ſuppoſe the Diameter at the Baſe 2 8, be 100 
Inches, and the Altitude x x, 180; How many Ale- 
Gallons may this Cone contain Pl a Lo | 

Set the Gage-Point for an Ale-Gallon, to n of the 
Altitude (viz. 60) upon C; then * 100 ppog 
D, is 16775 che Content required. 


1 


% * 


N 0 1 
£5 4944 $2 49 


Problem It. 
fs fd the cs Coco 7 the Frag of 
nnr. be 


1 the Rules . 42 


ter and alſo — the le 10 
2. Find as Geometrical. Mean Propertion beewixs tho 
wo Area's. 


3: The Sum of theſe three Numbers being multiplied by 
ome third part of the Altitude, the Produtt us the-Comrent 
F the Fruſtuin Jought. 


Fruſtum of a round Pyrdhid or me, s » the Diame- 
er of the 1 ba is 108 Inches, c e, the Dia 
neter of the leſſer Baſe, 81, and uu, — 
36 Inches, to find the Content in Ale-Gallons 
1. Set the Gage- Point to 1 at the 
ine C; then againſt 08 upon D, is 33-40, the 
Area of the greater Baſe in allans. 


Line C; then againſt 81 upon D, is 18.25, tho 
21 © Baſs 2 3 60 U 

3. Set 32.48 upon C, to 3248 upon D; againſt 
18.27 — 4 36, * n 


tween the two Area's. 


So the Area of the eater Baſe is wmmmmmms _ 
The Area of the leſſer is — 


A Geometrical Mean berwixt the 2 — 5 15 $ 24-36 36 | 


The Sum is >=» — * 


| iJ 
* ; ? . _ 71 
4 VI. e . * by 


Examples Let 4c 20 Gin pig. 100 roprefine the Ns 


2. Set the Gage-Point to I at the beginning of the | | 


ha, bn 
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This multiplied by ; of the Altitude (viz. 12) 
gives 901.32, the Content of the Fruſtum ſought, 
Or by the Pen thus: * .. 
1 J fl 1 CHE A Ty i 12 SV ws N Py d 
- x. Square the Diameter of the greater Baſe. Al 
*, yoo. the Diameter of the lefler Baſe. 
3. Multiply one of theſe Diameters by the o 
ther. To this Product add the two Squares, and 
multiply the Sum by the Altitude: The laſt Pro- 
duct, divided by 1077, quotes the Content in Ale-WI" 
e et ets 1 45 


— - 4a by 
. , 9 15 * 
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-» The Oſo of the Rule in Guging of Brewers Tons 


"\ Heſs: Veſſels are in ſeyeral Forms: The 
moſt uſual may be conſidered under ſome 
e [ 


of theſe Varieties, WY WROTE 
Sf i K nyo Bok Flutes 503-20. 
I. Such whoſe Baſes are eq 
a , 7 ns ö 


"at 


And if the equal Baſes be alike (that-is, both 
Round, both Square, &.) and Parallel, and the 
Sides of the Tun ſtreight from one Baſe to the other. 
theſe Tuns are called Priſm; See Problem I. of 
this Section. N 2 % A CV a een 


g "4 2 ” 
ual, ; it, 1 
* * 


— 
| FIR 
— i 


eck. VII. Of Gauging of . 6g. 
1. 966 whoſe nde , 


1. If the unequal Baſes be alike (ſuppoſe both 
; NN Parallelograms both Wiel, *.) 
Parallel, Proportional, and alike ſituate, and the 
des of the Tun ſtreight, ſuch Tuns are the Fruſtums 
df Pyramids. See Problem II. of this SeQton. 
2. If the unequal Baſes be unlike, ſuppoſet one 
Round, and the other Elliptical, or if they be alike 
dut not E or if they be both ullbe and 
proportional, yet if they be not alike fituare, the 
Tun is called a Priſmoid, in which ' tis ſtill ſuppoſed 
he Baſes are parallel, and Sides of the Tun ſtreight. 
dee Problem VII. 7 327 
Nore, When the Baſes are proportional, it will 
4: the Length of the greater Baſe, is to the Length' _ 
- of the leffer 3 +50 op en) 05) 247, 07.57 uh 
So is the Breadth of the greater Baſe, to the Breadth 
of the leſſer. "247 SH 5A 
And the Baſes are ſaid to be alike fituate, when 
the Length of the greater and leſſer Baſes are both 
in the ſame Plane. LD 0031540 1 20h” 
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Pro- 


Problem I W ve, if 935 


+ There is Tus whoſe Bafer ars both Equal, Parallel, 
And Square, each Side of either Baſe bet 138 1 
ches, and the Depth 33 Inches ; what is the Content 
of «his Tun in eee, Anker, 5 


For, 0 f 4 . "Ox" ; 4 1 


ET 284 upon I, to 138 upon A; then” againſt 
8 138 upon B, you have G 7.5 34 upon A, the Con- 
tent at one Inch deep ʒ this ern che by the whole 
Depth, wiz. 33, gives 2228.622 Content dna 
* 1 thus: = 6 UAE oy | 
t 16.79 upon D, to 33 (the Tun's Nep pon 

C; then Og” 38 upon D, 1s 2238. my upon 22 


Content as before. ( _ * 
Note, 16.79, is the Gage-Point 'for- Aare, Veſſels, 


it being the Square-Root of 282, the Inches i in, an 


Ale-Gallon. — 
It is needleſs to give more Examples of chis ſort 


of Tuns; for let the Baſes be in any Form whatſoever, 
if the Tun have the Qualifications above · mention d, 

the Content is found by multiplying the Area of the 
Baſe by the Depth; and if the Baſes are round as 
in moſt Tuns they are, the Content may be found | 
at one Operation, as hath been ſhewn in the I. and 


II. Problem of SeQ. IV. 


. vn obe . Wh 


of run, whoſe 840 es are Dos, 


Problem II. ig. 1 rh 


There is 4 Tun (a a, b. e, d. e, f, g. hy) by "I 

are Rectangular Parelelogr am, Une qual but Paral- 
el, and. alike ſituate, and the Sides Proportional (d 
| a) the of. the greater Baſe, is 100' Inches,” 
and (d c) the Breadth 803 (he) the Length o the 

lefſer Baſe 85, and (h g) the Breadeh 68; and the. 
Depth of the Tun 30-Inches : H man Al G. 
lons may this Tun contain ? 


EE all Tuns of this ſart, is is a general 


Take the Ares of the | greater Baſe, * Area of the tf. 
fer Baſe, and a Geometrical Mean Proportional bit wi xt 
2 the Sum of theſe three. multiplied by 
ene third port of the Ius Depth, gives the Content, 


Example either the or the Line and. 
B upon the „ gt V4 DN ln 1 


Ke 11 9 nQ \ 
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As 182 is to 4a 100; So is de 80 | 28.368 


Ar * 


ffs 282 is to he 85 : 80 ishg 68 to the 
Area of the leſſer Baſe, e 7, 20.496 


the Ares of the greater Baſe, wiz. 
EACH NT OT VT SE TAY hs Ie $4% 4  & TROOP OY 


% 


A Geometrical Mean between ae ©. =, 
two Area's will be found (by Prob. & 24-112 


f 


This multiplied by one third part of the Tunb 
Depth, viz. 10, gives 729-76 the Content in Ale» 


| Gallons. $4468 = i | 


Problem III. Fig. 16. 

There is a Tun whoſe Baſes (i Ik m the greater, and 

n q op the leſſer) are both. Elliptical, Parallel, 

Proportional, and alike ſituate; the greater and 

leſſer Diameter s of each Baſe being equal to the 

- Lengths and Breadths of . the Baſes of the former 

Tun, and the Depth the ſame ;.. How many Ale- 
Gallons will this Tun contain? © 


His Elliptical Tun may be conceived to be in- 

ſcribed in the Tun, whoſe Content was found 

in the laſt Problem: all the om Dimenſions are 

the ſame in both, and the Operation will be the 

ſame too; for the firſt Term in the Proportion we 
take 359.05 inſtead of 282. See the Work. 
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There is 4 Tin kgs de. Defend 


$a. vn d 5 
r ARee: u Te is 12 9 


". #8 the jo 
4. 59. pod ater 1775. 
ws the loſer Boſe | 


the Ares of the 
The Geometrical 


Area's will 
Seca. L) to'be 
ne non nt F 25 — | 

A1 * — rr 757 5 


This multipty'd by one chird part of n arch 5 
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7 1 ? 


1 Wieden 75 
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viz. 10, gives 571-7 17 © 775 hs e of this cal 
Tun, in e- G n 
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both Square, but unequal (x p) the Side of 
the greater Baſe, is rod Inches, (x o) the 
Side of the leſſer Baſe 93, and the Depth, (sa) 
30 Laber, what is the Content in 22 
lons & Ly 


HIS Tun hong the Fruſtum of a Pyramid 1 
may be Gaug ig the General Rule in Pro- 
blem * g * Sedo Or chus: 


. 


ITY Us vn 
2 (the 87 5b. Net, v. ie. 
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Gallons, Ts We 
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BE 55 n 
10 no fot 93 2 — Al. | 
108 Squat 'by 9371 er — — 5525 


Sum Is — Ü — 30357 


The Pr oduct, —— — 303 $70 


This divided by: 282 quotes 107648 the TI 
Sous, 1 205 22 \ (bi ien enn 3 
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of this Tow iy Ale Gall? AG Had 5 
I mefiſtons dent e Gs yas in Problem 
A Foot SeQion, proceed as is * 7 di- 
etted,t Wat Pr ud will be be 3035790 3 kh Ivided - 
by Bees quore s the barer þ Joke,” 


i or [thus by tho Bulle, 


GAGA Py Diameter of the leſſer Baſe Hog! % 
Diameter of the greater, and add half the Difference 
to the leſſer, the Sum is the Diameter in the middle 
of the Tun's Depth ; which found, 


2 Set the Gege- Peius (go the Tun's depth up- 


rien againſt che. i er r is a fourth 


et Set the. eee Fo 45 of f rhe Tuns depth up- 


* againſt the d U n 
upon D, is a fourth umber, which added to the 


fourth Number firſt n. is * Content of che Sol 
Tun ſought. war? | 
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| 
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„ ele, Figure rb. 1 


& tbe Diameter of che greater is ö 
0 ze! poetry Wg 
The Difference is — e 


makes 160.5 for the Diamete in middle 

Tun' 2 ep th: Therefore, ob _ PE 
1. Set the Gage- Polut to 30 e 

againſt 100.5 the Diameter is n 8 keep! .. 


2. Set the Gage-Poine to f o Tuns Dep 
that is, 10; then againſt 7.5 the Semidifferende 9. 
the Diameters, is 1.56 : This 1 A5 to 843-9 22 — 


Number firſt found) the Sum is 8 
tent 2 en le ds w A ehe for W. Ly 


mer R | ; 
A 91 FIG $43) ns 2 05 
1 ie e e a 
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75 find the Content of 'a Pyraniidal Tun whoſe 58 


Baſes are in the Form of any f the fir 44 
Regular Polygons, one Side of each "OG 


0 Tun Depth. being given: Maeve g AT 


H 


The half Difference is 7 "A this added Wn 


HE Area of eich Bafe of any fach Tun may 
be found by Problem VIII. Section III. 

A Geometrical Mean betwixt theſe Area's may 
be found by Problem VIII. Section I. 

The Sum of the two Area's and the Geometrical 
Mean between them being multiplied by 7 of the 
Tan's Depth, gives the Content. Or thus: a 

7 


, o 


Sect. VII. — * 


By the Rule in the laſt problem, £ quare the the fide. 
22 kr yrs the greater Side — * " ; 
then multi theſe of the 
Tun's Depth. Nd multi or divide chis laſt 
product by the proper Multi —— or Diviſor [as 
: che Colm e 5. the Fe Product or A? * 
bs K In Ale-Gall _ _ 0 ;% 


| enExooples 1198 ben raquidal Tok, N 3; 

"Baſanans. a in. f Pr en r Figore 

Klee 20, A: . 178 the 8 7 

3 0 vieh the | 
jos, he gag of ch If e laſt Prob blew; 


N according to the Rule and Exam ple there 
laid down, the laſt Product will be e r 
multiplied by .oc61or, or divided by 163. Hob, 

[vid. Table, page. 5 2 gives. 1852.08. N 


. the 8 am Tun, whoſe Parallel -Baſer 
1 i? Elipſes, th 
on 78 — "el 1 lpſes, . yy Pars of 
ans 


ke or 2 tional or diſ 
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16. age 4 5 un 44 4 Hi 


aſes are Rectangular Parallelograms, un- 
* 2. diſpro portional, but | parallel - and 


alike fitulate ; (6 d) the W nn 
e and (a readth ve, (e þ 
tbe Length 1 90, e 5 8 


7e, and the depth. 30 det is 5 
in enn 354. H | s; ** . 1009 | Th 
” Þ+ * 


e © k. e 4 vs? 
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Fre L Bag e 
7. J the 1; 55 5 Ne e, 8 
(a d) and multi Sem by "the Eher Brentth (ef) 
add this Product 4 the 2 reſerved Product. 

3. Multiply the Sum of theſe, two Product. by + 
of the Tun's Depth, and divide the laf Produf by 282, 
— will be * Content of the Tun in Ales 
Gallone. 


Example, (ad) 150 added to @ 5 45 e 
Sum. is os this multiply d by ( b) *, qe 
Product is 19500, which keep. % 

2. (e H) goaddedto 2 ( 4 75, the Sum is 1653 


this multi lied be (e Yo 70, the Product is 11550; 
ens added to the former Treduct, Viz, 19500, $8 


he 4 


Wat = Go 9 &_ 


Ws 
Se. VII. LT: 
Sum is 31050; cis pit ied by | 


Viz. 10, 188 
by, 282, gives | 15 5 
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The Pyramid i is exndh. 


The Content of theſe four Solids bei 4 ths 
gether, gives the Content of the whole Solid 
3 bed f gb; forthe whole is equal to all irs * 


taken t ether. 
And the Content of theſe may be found thus: 


1. Multipl (fs) by (fe) 70, the Product is 7 
6 300; this culdipfied by 11 f) the Altirude, Viz, 30, 


gives 122 the Content of the Priſm, 64 0 vis 
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= Tg | » Ms | 


jo. _ ( 5 


90 Of Gauging e r N 
2. Multi 1 (a 5 30 by (as ak. wir is 
2700, 5 this Huldieh 'd by of U wit 1 5. 
Is 8 5 the Content of "the Prim is 27377 IMS 
- Multiply (e n) 20. by (ws) 6o, the roduł᷑t 
4460 ; this multiplied by 15, is 6 $008, « Content 
of the Priſm „ vi x hg. 15 
J. Multiply (% FA 5 by 50) 305 "ie PiodaB 5 
1800 ; this multiply'd by. 7 of the Altitude, 754 
0, ar N the Content of the b d dh. 


fe Content of eh Joe is 75 
| ee mr AT Tre 


nes — an I 


Is the Content in ſquare Inches, and is exaktly te 

ſame with the Content foun ythe be _ in 

the laſt Problem 6 Jr 
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Problem VIII Figure 16. 

ett AL ning 

There is 4 Tun ( called « Cylindroid ) oheb 
Baſes. are both Bllipsical, and di 
penal, leber zun, 16bere., is net the .. ſam: 


| ef bl ater-'Baſt 8 

IT 7, xis 
e lefſes)" tee che given * Di 
wenſions be nn Problem, 
viz. | 5 


92 


1 ROT Berger, E 
i k=150:! mazipo | Conjugares 
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We: Comenc of cbs This ork by the Gene: 
ra . accor tothe Example given in 
the laſt Problem, aig 5 of 4) Hi divide the 
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There is # n whoſe Baſe! are Rg Pa- 
valellgruns, „ neither (equal 
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O — Hm, 
N $418 * aj | a * 4 J * 


N 4 AY - WH ent Ams |} 
= . 
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Ks The Dimenſions ave, 274 

g Breadth==68: he Length = 85 above. 

4 Length =100,:4 Breadthz=80below.—' © | 
ane The Depth 30 Inches.” oh Y 29 21 p 


Ik the Baſes of this Tun Were alike fituate'(as is 

Suppoſed in Problem II. of this $e&ion) dhe Con- 
tent would be 729.76 *Ate-Gallons, as Was there 
 fhewn; but the Haſes being inverted as aby veſaid, 
the Content will be found to be 735-81 Al 


lons, 48 4 pears by the following oer i 
1 eiformicd by the General Rule laid Up Wi i Ffo- 
blem VII. of this. Sectio. 5 

Thus (b g) 68 added to 2 (ge, is; his 
multiplied by (he) 85, the Product is 10030. 
Again (4 a) 100 added to 4 (h g) 34, is 1343 this 
multiplied by (4c) 8, the Product is 12720, the 
Sum of theſe two Products is 20750; which mul- 
tiply'd by + of the Depth, wiz. 10, gives 207500, 
the Content ia ſquare Inches; this divided by 282, 
the Quotient is 735:81'the Content in Ale-Gallons. 
Or if theSum of the laſt Products be divided by 359. 05 
the Quotient will be 577.91 the Content of an Ellip- 
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To find the N of Tun * Baſes with, 


| ſuppoſe one Square, and. ce er Qulong\; a7,894 / 
Round, ani the. other Bllipnical, bun Fan 
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and the Staves of aoy Cask differing 
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a Fruſtum of two Cones, it may be repreſeaced b y the 
7h op Lien - , - 8, 85 d, and 6 #,:#, , c, ne 
Hea i and 


eads, d; e, e, and d, f,.c, the Bung-Diameter , C, 
and the Length e, f, are all the ſame in both theſe 
Casks, and yer tis evident by the Figure. ic ſelf, 
that one will contain more than the other, and by 


the Example above cited, the difference 13 9.521. 
Gallons, for che Sphereſd contains 97.655 Gallons, 
and the Fruſtum ef two Cnet but 87. 4. 


v if | 


s 7 \ T 
= „ | 
ri 


; ; * 03 | © 
If a Cask (can) be in the form of the middle 


There are very few: (f any) Cayks whoſe;Dig- - 


that will contain more than 97445 5 Callons (the 
Contents of the Sperm, nor leſs than 87,934 (the 
Content of the Fruſtum of two Cones) ſo that all the 
varieties that can kappen will fall bet wixt theſe rw; 
; from theſe, 
will lie between the Lines d, o, 4, and d, u, a, in 


- 
* = 


Fi wah. val Won $1195 , Leanne GL 
No for the other two Solids, vi. the middle 


Fruſtum of a Pargholical Spinale, and the middle 
Fruſtum of two Parabelical Conoids ; according to 
the Authors above- cited, the Content of the firſt 
is 96.505 Gallons, and the ſecond 89.136. 


meters, and Lengik are equal to thoſo abovenamed, 


Whether the Rules they have given for fd ing 


theſe Contents be true or falſe, examine in 
che e rant eee. rn | ** 


But ſuppoſing they are true, yet they do not an- 


ſwer the various caſes that may happen in common 
Practice; for in the Example above, the Content of 


a Cask taken, as the middle Fruſtum of a Parsbolica!” 


Spindle, is but 95 of a Gallon leſs than the Content 
of the Fruſtum of a Spheroid, and the Content of 


the Fruſtum of two Parabolital Convids is but 1.931 | 


more than the Fruſtum of two Conet. 8 


. Now . 


* 


/ 


' 


t 


* N 
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, - 7 ec : 
1 5755 
= 4 - . 
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Now 1 preſume no Manwill precend x to diſting 
which Notion a Cask muſt be taken 


the Fruſtum of à Spheroid,' or as hp re Fruſtum ee 
Parabulica! Spindle, when che Contents Aer, not fo 
much as a Gallon, ne b 
Moreover, here is above 7 Gallons Diaet 
twixt the Contents of the Fruſtum of a Parabelical 
Spindle, and the Fruſtum of two Poraboſital Condidt: 
So that I may modeſtly affirm; that there are _ 
Casks whoſe Content cannot be found by 
theſe Rules; for it muſt. be granted, 234 ak 
whoſe Diametersand Length work. 0 equal-r choſe in | | 
this Example, may contain ſome ee duantity 
berwixt 96 Gallons, and 89. 
As ſuppoſe 93, I ſay, if this Cask were to be 
Cauged by any of the Rules above-cited, it will 
ve the Content at leaſt 3 Gallons too mych, or 4 
Ions too little. 2 1 * 
This premiſed, I come now to lay ' dawn ſoute 
mort Rules, by which the Content of any Cask ma W | 


be _ — near che Fevths 1 . * Mgt 


0 , 5 * 8 1 * 
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, 1 1422 10 ho 
4 0 a 1 . "23 4 * # 
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%% n 28 Ys '1 2 450 ta ve! gun 19:11 1} 
26405244 . A1. „ ety 
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ne, is 4 tal fen! 1 the wie 
. Fruftum-- ** 5 Spheroid. n een 


Angle, be a b the 6 pe l Fay be 
32 heben de the "Diameter, it the Riad 24, 
and the Length e f 40, | Inches ; How: many. Ale 
„ wil this Cum contains | a 


ab 


2 ET \ Si) pr, 1 


fog P the muſcio 
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plied by by che 
\ 72 oth 228 WAL 


ih Sa Ale 
„J 7 lee 
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© in uad be ae Vis i e tun 


Square of ab 23 — — —— 4 
Square of dc A 00> I 576 


. n + £8 


Half the bee f 


29 SS UW 


Sum is mn 


e KR * 
7 , 
- 


| = , 1 |; ; | | * . 0 : 
res Oo nd z 4am 


Which multiplied by 4d (the Lengrh of the Cask, 
gives 104960, this Divided by 1077; Quotes 97-455 
the Content in Ale-Gallons. 

Or divided by-882, the one will be 1 19. 002, 
the Content in Wine-Gallons. 
. an . Rule for Gaoging ng the 9 

mof a S eroi taking twice e Square ot 
Bung-Diamerer, pit the Square of the Hood. hes 
meter, Cc. )is ſomewhat 1282 way than this:'B 
this Rule being 1 reeable to he Work in the 
following Problems, 1 have thought fit to inſert it 


dere: The Reader may uſe which he n 
Problem II. 
| 


Suppoſe a Catk (of the ſame Dianteters, u 
Length with the former) ſhall have zer Stabes 
" betwixt the Bung and Heall leſs Curved, ſo" 
to leave out abort a third part of the ſpace 
between the' Lines do a, (which repreſent the 
Spheroid) and d u a, 4 in Figute 21. How 

mam Gallons will this Cask contain? 


5 Ll TER 
CO PRI ͤ othy®- f 
o the Sum an Jalf Sum of t he Squorer of th of* be 
Bun und - Head-Diameters: ,- 
fark of * the -Difference—ef-ohe ſaid Squares uit - 
Fa Multiplied. by the Length,. and the loft Pre- 
j by 1077, er 882, ren the Content is 
Alte or Wine-Gallont-reſpettively. - — 


24497 ; N a Example. 


$66.18. 22 ao 


- Example.  7he Ri ah. 


Sum of the Squares i 1— — — „1600 
Half Sum i L„ñ„%.7.. % 


b he, n of the Squares Aaltipli- P34. = A 


by +3, 182 a» a 


— 
Sum of theſe bn Eo | 


This awfightcd” by 48 / gives, 151436. 1 7 
Divided by 1077 war) o Wie the 


Ale-Gallons; or by 4 il 
. i 


114-938, the Contens in 


po 
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Problem III. Figure I 9. 


| * any VI maidort 

There is a Cath whoſe Staves, between the Bane 
and. "Head; © have but little Curvetuvre," lying 
nearer to the trait Line a'ud, than tothe 


Curved Line a o di What '%. the Conteny of. 


ths Cask in Ale or W/ine-Gullke 3 *. 69 
| LE 


E: the Sum — half Sum, of the Squares 7 
* 


Bung and Head. Diametert, add one tenth of 
erence of the Squares ; the Sum of theſe Mat 
tiplied by the Length, and this Produ# Ab a 


above Uirefted, quotes” 5 Ciotext 1 AM on. "Wing. 
Gabon: 2 * ee 2 3 


| Example. 
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Aue (Dimenſions dowd” ah 


Sum of the 122 4600 
Half Sum 1 ˖ — — — 00 
One tenth of the Difference N EIS 1 


— 7 
Sum of theſe is 


— ba , 10 424448 

Which Maltiplied by 40, gives 97192; this Divi- 
Led by 1077, the TE p 90.800, the Content 
in Ale-Gallons; or by 982, quotes Reer, the 
Content in Wine - Ge Ions. | 1 


rs. (7299, : * 

Problem w. Figure 22. 

3 en eren 

To find: the e c in form of: the 
middle Fruſtum of o nes - abutting upon 

ene comman Baſe (if any ſuch can be) it may 
be repreſented by the. trait Liner dua,aud. 


* 


8 RLE. 


Fa. the Sum an balf "ROY the Squer res 1. 
Bung and Htad Dfſameters, Sede hal Na 
Square of the Difference of the Diameters themſelue 
Multiply the Remainder: by the Length, and 2 thi 
Prada, as in the laſt, the Reviews will be. th [1 —— 
in Ale er Wi re- Galen. 


\ * 


Example. 


Sov ioblo oy i mou mad an 


| 71 2 
* | 
— - N 6 
N. 'Tawple: n tt 57. 983 £4 


r —— — 
Half Sum is 


Sum of etz ß 1 ts . Wat 
Difference c of the N N 1326 77 


Sen 64, tho uy 


* R Eil 


4 95 
Mott 05-26 e 
The Remainder is” — : 00 ens 468 


| This Multiplied 40.gives 720, and this Di- 
vided by — 87.948, 12 Content in Ale» 


N or in Wins: rhe Quotient wal bo 497 * 


the C ontent 3 
F 1 * Aren.) 


Thus it a 2 8 * pr Povlens 
TO 1 the "IN 


- WER, J2 1 445 : 
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187 l en . 
* 
The Cet in each variety „ een 
| " Ale-Gall. | Dif. | 


1. 97-455 


II. tab 3.3% 
By Problems) Ill. 20.800 | 3.348 


TIV. 87.948 wore | 
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And here i it may be obſerved, that the Differences 
of the Contengs thus found axe ver geatrequal : $o 


that by theſe Rules there is not uch room for 
Exror, as * the * which ſeveral PRE have 
preſcribed. bo 


— — 515 1 46.7 4 , 


have inſiſted N ef upon this Ruſi wor cu 
| might prevent Miſtakes, for we cannot COD exact, 


Where a ſmall Error off, Shun oe ju Saver | 
erc 


ta. the King, or to a ially when 
the Duty upon Brandy js OY into iT 


| g BA AJ Problem * 5 | 
The Divienſien of % Cl bang 7 to find A 
Content * the 1 Inſtrument. „ 


=0 op this, we m firſt find a mean runden 
that is, ſuch a Diameter as ſhall reduce. the 


Cask to a Cylinder; for which 0 have Cal- 


_ culated theſe three Tables, for firſt Varie- 
r Wen abovementioned. hp e 
| 6 #t 2 1 72 14553 f ＋ 
4 5 7 — 
1 4 I 
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A TABLE for uating the Diameters of the 
middle Fruſtum of a Sphetoid. 
YEE FEEIRYEWW 
—— 2 — Gees — Nen: — 
1 110,671©.73 40-80" 0 | 0,94 [L.o01f 1.08 wry HT 29 
211-36 | 1-43 {10-50 44-57 [1:64 41 716.8525 
| 3ſ:.06þ2-13[n-20ſ537 2,34} 247] 2:44 [2.55 [2.62] þ.65 
4 2-764 5.83; : 155 1 326153343535 
3 3-45] 3- 4 12. 2 AL A $4 4 5 =} 77 
614.17 [4 24] 4.31] 4-3914.46þ 5-53 $4.60 [4.67 4-741 $451 
7 [4-88 [4-95 | 5.03} „ 5017 15-25 15-303$.39 15-46] 5.53 f 
8 | 5-60] $68] $-75 | 5.82] $.901.$+97 $6.04 16.11 6,33] Gag 
4 6.32 6.40 6.47] 6.55; 662 6.75016 77 16.84 6.92) 6.98 
110 7 og 49-130 2.20) 9-28: 7 350,7-47 17-4917 $617.64] 7.71 
— — EE III: 
1.5 LG 235 Rater, aro: hs w 
A TABLE for the Secon 
1 — — — PeY IPO 
* ; 0 [1 1 1 2 173 4 
+ 149.62 } 0-66 eee 0.87 
211.261.301.364 1-49 
311.661.831.551. | 2-12 
| 412.49] 2-55] .62f2 68] 2.75 [4-07 
| 5 þ3-13] 320þ3-25þ353 34 2:39 | 3:46 
Ch 3-754 3-55 $ 3-91 [3-99 55 
714-44 | 4-5-1 4-57 14-63 1 4572 
815.10! 5.1665 23] $-30 } $+36 
” 5-77 | $84 5.91] $ 97 | 6-03 
10 1.44 6-511.6.57* 6.641 6.71 36-77} os ; 
| 7 
- | 
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* 4 i — 5 „„ m ks 
* hy "ops, 
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A asl for he Thind Te can 


2 2 

0.55 22 5 0.70 0 81 

t. 11117 1.221286 1.15 

1.67173 [1.78 1.84 1.95 

2.242.304.8541 232 

2-81 287 2.03 |2-9$} 3.041 3-20 
. — 


$.3913-45 13-51 [$9.56 43.621 3 68 
713-9714 02 [4-08 | 4 14 [4-20] 4.2 
| 814-56 [4.62 4-68 | 4,94 [4-80] 4 8614 921 
| 9"$-276]$.22}$-28}5.25 15-47] 5.47} $55 
| to . 5.85 | 5.96 6.02] 6.0816 tg 


* OE RS - 4 
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| Now by theſe Tables che moan Diameter BY 
Cask is us found. ln, 167, 274 141, 
Subtra& the Head-Diameter from the 
meter, then ſeek the Difference in the Table, ta- 
ing the whole inches in the firſt Column, and Ty | 
enchs (if any be) at the Heal, in the Angle of 
you have a Number which, 


ad-Diameter, giyes the m 
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wel ws vo. 
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? =. 2 * 1 4 
D CHEESES 1 1 94-L.441 11 
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in the firſt 
the Dia- 
againſt 8 


Example. 
Problem pf this Sa 
meter is 8. wie Table 11 r 
on the Side, and under LF, find 5.6; this s added to 


3 


the Head- D r (vic. 
mean Diameter { Sal ht. 


14 I back 


As PT Lemgols yi). nll: 
ee rene the Content. > 


Exa ole. "The L 
ter 29.6" Inches. * 
\ 'Ser the Grin For le-Gllons _ upon C, 
then againſt 29.6 upon D, 15 97,475, t t in 
Ale-GaHions Shick ; is the ſame as was fou the 


act Problem of chis Section. 

4 aaO: 7 gti der £2487 TU 80 
Nore, Thi three Tables above are: expri 

three upon ont Side of the Rule 


meter af un 2 une a! 


nnn an 2 
WJ A N Oy 67 oy eng * * 1 why 0 « 92" 

rns Met! 

"A119 ee s ohh * AN 3-48 cer . ©: 

r A no 

Wen t- ct et rt gant mY n \ 


? 


24.) the Sum is 29.6, the | 


— — obtained, the Content of any Cask 
found by the Inſtru neee, 
for hich the | ropottion N MITT ee 


Ste (40, and the mia Diame- | 


Scales, and 
againſt the Line of Inches, by which che mean Dial 
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TH. 
of 
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” Of. —— n 
7 0 "fed the Ullage of 72 


"0" 


* a 


> OT BY „t tn 

6 | -4 
5 * Problem UI. 
70 {125 775 
Let Figure 21 repreſent a Cl poſed with its 
Axis e f, Parallel to the” Higan, in pen 
empty, the Surface of the "Liquor cutting the 
Zung-Diameter in 8, ſuppoſe: the: whole Cen. 
tent 9.455 Gallons, the Jung- Diameter 4 b, 
22 Inches, the , wet part s b, 24, the, dry port 
** 'Sa, 8; How may Galons are contained in 
iber 0 And how many will i require 1 fil 


S 


„ * at A a A ont. 


"if, Joo i 272.70 ei C1 no {ug nige ges 
| not 244 26 Hen os 25 i: cu 1 LA 
hid tg N made Am 


125 reſolving this, and Fach like Queſtions, 
| is Line of Segments onthe Nule, ich 4 
Line of Numbers to ſlide againſt it, and 3 
Eines the Proportion i: wile tg 
1. As the Bung- Diameter upen the Numbers, tis to 190 

upon the Segments; 

Se is the wet or dry parti in the” Numbers, 1s fourth 
Number on the Segments. 

2. As loo en C, is t the Caik's whole Content 
upon A; 


So is the fourth Number laft found to the en 


, I cn MAY IC. 


loo on t S Seg ments, agai 


Sec. X. of cee 


n 1. Set 32 
Numbers, to 100 on'the'$ 
8, the dry Inches on 
Segments. N 1 

2. Set 100 upon B, B, t6:97:45e; the. Cask's. whole | 
Content pos Ho FR = 07422 nB, yo 
have 16.9a5 u fo ma ons it WI 
take to fill up t 2 fubr ated from97-45 
the whole Content, there [reſts 80.555," the 
tity of Liquor- havin Cask; „ which 
be foun dns, aving ſer 32 ed L- 1 


the wet 
the — 1 Te: bard 82.25 on the 
Then 


cc — —ͤů 
U ER. > 1 


Nee The Link after 5 chil is "Rat 
for a Sphersſa, and therefore 
Bulging Casks than the Table 
are proper-only for a Cylinder. 

ollowing Tables ſhewr. 
veral Casksin een or. 2 
by drawing aut the Liquor b exact Wine: 
and the 1 Inches t * 
* r 81 2 5 EN . | 
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of the C 7 is 37-3 2 Len- 
the Conte 100 Wing 


ee 


2 
Galldns. | 


Cask is 5 the Bong. . 
25.6, 8 
r 


0 1 
9112 
2.17 2 
2.40 3 
2.3313 2 
2 
3.07 4 2 | . 15 2 
3.28] 5 © 7.35]16 o 
3.49] $ 2 7-54116 2 
369 6 7.7117 © 
3.89] 6 28917 2 
4.08] 7 8.06118 of 
4-27] 7 : 7 18 2 
| 4.45] 8. 8.41 1 3M; | 
4.65} 8 '8.58|19 9 2 | (1243 1130 21 5 
4.849 8.7520 of [12-4732 © | 
5.03] 9 e 2 12.6431 2 
ite | 9-99 21 0 12.8 3% © : 
5.40 [lo 9.2 . K | 
5.58]11 * | 


ms Of Cash-Gaiging, Sec. 
The Casks by which theſe Tables were made, were 
gan e ' acid a Brümby- Hog ſhead, both | 
\Bourdeaux : The Tables in erte indiffarent- 
iy Per 2 all ſuch Casks, whoſe Diameters, Length, . | 
onrents are the ſame with theſe, ee . 
that they REL RE oo es eir ae . 
againſt * dry Inches you have the Gallons boy 
Quarts, that the Cask — of being full,, and if 
e Bung-Diameter be more than half dry, enter 
Table with the wet Inches inſteafl of the d 
t ſhews the quantity of Liquor * the Cask: Th 
| Table may by 33 e converted into 'Lings 
put upon a Rule. 
wo 7K ath been alres aid, tis eaſie a le 
13 }to find the Ullage of a Cask whoſe Axis is 
at Parallel to the 1 But leſt this Tra& 


ould be thought imper I ſhall here inſert a 
able of the Segments of a Cirgle, and a ſhew 
heir N ont VR. . i 


gps FL 
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W * 3 7. 0 
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A TABLE: of the Seyiients "of ra) 1Girtle walk 


Area is Unity, che Diameter ( wig. 
1.128378) ny divided into too. oval 
parts. 
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— th. th. th. _ 
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F enen Circle. Ve Fs * 
50 WED +> 4 Ab ' 
4 * - . 4 12 11 : SEES ws L 8 5 
a « ot 3 1 217 . 
25 — * | — „ + 4 oo 


: In rhe Figure 3 before u us, al that p tot per- 
tion comprehended within — DBan 
BE, and the 4 1 Line FED ne f the Seft 
of à Circle, FGD is the Cord of the Segment, . 
GE is the Verf Sine, apd GB the Complement 
thereof, ABC is che Diameter of the Circle, = 
here we ſup ppoſe to bas 2. 
Now, if the Diameter of a Circle be 2, „ the 
ength of the Cireumference is double the Afea of 
the Circle, for the Circumfere ge * 6.28 p52) 
nd the Area 3.1415925; (hence it evid | 
low, that the Length or half the Arch of any or | 
of this Circle, is equal to the Area of that Seſtor, 
and (as ſhall be proved anon) the Natural Sine of the 
ſaid half Arch is cad to the Ares of the Triangle 
in that Sector. 
Now, the Area of the Triangle, takes from the 
f 1 Sector, * the Area of che 5 — 


«44 „ 441 ws a 


18s 4. 


„ i _ 


_ 


* 
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Number of reer; f . — — 93 5 
vir 531137 being Multi 474 7 

-9272932977, the "of — Fett 
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F | ft: 221-205 2 0 age e 
+1 209m * — 17 7 ue ir. Neues 
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te e lach doth 5 car BY is BF is 2 
BG is , ergo; = as * for B 
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e D EY 
Acea af N D. 1 before. Then 1 


From the” Area. of the Seer. BRED —— 
e eee. of * Triangle BFD. _— 


There temains the . of 2 9 
© Aenne. 7 


But. in all Tables che-Ares's of che 
| S Circle, i it — the Ares ot the 


7 is ax wh ha the Table was 
o 1 : 

; cher Gree whoſs Diameter is o 
i, 4 1415926, / is to re. 
iameter: 

1 (the Kappes. — of _ Cirele) to 

4 Segment of the like part of its Diameter. Tk 
A1. 3. age, is to , the Le 

found, - 


"As 92 5 Area 


Lo 18 1 Lo 
n oo Arne es 
For as the 2 Sine of eln . 
eee 
: OT 
dhe Radius of TR" 
A. To of he been. 
{s to Kind de | 
5 eee 


maining in à Cask, w 
the Horizon, the Surface of the Liquor — 
Heads of the Cask; and for this the Rule 


3 EET . ie 


+> the white Di whole Diameter, che found in the 
able under 4 VS. 


if it is oy. 


£xewple; Lee dene bee cu in the form 1 4 
Cylinder, whoſe — iameter is 33 Inches, the 
dry part 12; and the Lontent — 198:Gal- 
ons: pry py yen Ing re OR: 
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Note, i . cad be in the form of a. „r 
near — * _ will give the mors 
22 OS 4. 
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124: 0 be Seck! 1852 

ww — 8 be 5 
ead-Diameter, the Of ments ii truer 

than rn 10-3 + 20 bt M217 tr 10T | 


oY £67 #111 (19, 27457 - 2} 1 3 carve? A 1 


Frotlem VII. Pn 43. 
yi x den ene be eee 
of 4 Spheroid, _ We 2751 71 
itt An Perpen; 7 # the, eri ken, 
-menſious. , ET? £ bach 1 705 ae 121 {oi 0] 4 — 2 15 
deln al: dig; 19) bas; r eth 1o bank | 


C24 45,72 474 5 7+ 
20 Inches. * & 1 4 
d a4 B45; F 2 £ 
1 4 2 la 
8 To cileelare an, Dieb een che Bhag din 
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one place more towards the Night-hand. From 
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ther appear by the following Example. 
ere e in N ferm of a Cylinder, thi N. 
meter i 29.6 and the Depth 27.8 what it the 
| Content in Gallon ? $ .25it oh + (4 — 2 4 71 it 
At 29.6 Inches Diameter, 
7 Inches dee n — = 
g of an Inch deep i155 
— ; ai T4 k —— 
27. 8 Content ſought is — — 6; 


If the mean Diameter of your Tug be above 52 
Inches, find it im che firſt Column of the ſecond part 
of the Table; for againſt the whole Inches of your 
Diameter in the fide of the Table, und under the 
tenths (if any be) you have the Area or Content at 


one Inch deep; n A whole De 
ives the Content of the Tun; but this is lo plai 
needs no Example. RI 
And for Casks, the mean Diameter by the 


Direction given in Page 12, ..and then by the 
and 


80 if the Length of a Cask be 30 
the mean Diameter 23 Inches, the Content will be 
found to be 44-2 Gallons; for againſt 23, the mean 
Diameter, and under 3 is 4442. Now if 3 be 305 B 
442, will be 44-3, the Content ſought, © © 


of * - 
' X z 
, . 
\ : b . - 9 
* 
N 0 : 4 ng C q 
0 — 4 — 
. #4 b4 «#4 4 i r' 5 1» — 1 
. \ : 0 
* 
[| - # - 1 | 
%. 
*%- 4 


: : 
1 70 Cc i [5 T4 


 — wo „ K — + 


et b | 
d . NN. at 0 #6." 


7 WT, «Kg *2 &'T 
« þ | : 


Sa * » * 


* L 
"Rt E 
„ 
1 U , 
+ 
A * ot + AP 4x bogs, 
- F© 2 SW - a ee — 290 


_—_ 4 {ht . 


2 


4 
«i 


py (1: 35 4 


' 0.40 11% 
4. 407 

Pwpcs 
10 4282 J 6. 


0.4422 
0.4492 


47,4727, 
low 80. 


' 0.8100 


0.4146 


0.4352 


0:45 


0.4635 | 


dss 
0.4927 


0.6 183 


1. 22 
1.24 1. 


— — 


a 


Oo& ©®@ mmt 


AJ 


<q 4 


* 


* 3 5 


Seen 0e 06 


SAS 2-0000>-4/5+/0 Oc-0\ 


: 5 


— 
. 
9 - 


COW I aw oo wo 


— 
0 9 
- 


* 


A —_— — EE. 
- 
Po II — 
we 
V : >. 
. 


> © © 


PR uu 
= . = * . 


—— <9 ot — — oo ws os oe 


- | ) l 
* 1 , 
\ } ' 
/ _ . - — 12 8 
\ * 2 - . . b 
* K - _ 8 
18 A 
* ' : 
* 
— — 


„ 


—— 
: 
» 


th... —— 
—_ 


* * ; l 9 
© * * 
Nn 
1 ' 
* - 2 
— 
- - . 


— AY 


* 0 
74 
15 41 


; Ny g 117 , 
tf hy 
* F * 
* oy 
* 4 * 
/ | / : 
Table, of 3 | 
b . * a , 4 
* * " * 1 % <{ : . : L ” 
. - * a 
- c , 0 
7 0 
— — —— , | 
; — . „„ p * 
* 
o EC » : 
8 , — 1 
: * — - 
4 33 — 4 a w—- , 
ow - , 


" 
* 
" 7 7 — 


3 4 
. and Sener 


_—_— ——— S 1 


th ” © 


. GOOD 4 TRA p 


* Sq 


| wif © 


- 


obs 


-* »- 


wy 


* . 9 


Ga 


. 


= 


2 


27 7 
_ 


% 4 
C * 
* J on 


ggg g g 


1 
* 1 ” 
e. 
nauer. 


. 


* 
SS} 


* — — & 
a KN 


8 


weed) 


88 


AS 


— 0.0. 


— 


AF" 


* 


— —„— 


= 
ili. 


* 
= EX. FR 
7 ” 
. 
— 
4 


34 
* 0 * "2 & 
Ane 


Jane 


3 \'s © 


* ) — 4 0 
a 


. 


1 | | 
® - 

. . 3 

* . 


2 
. 


— 
ga” 5 
„ # 


-©,.0.0 


> 09:90 
e 


Ks 


— MEI” 


— 
- 
Þ. 


wa wt hy. 
— 


„ e 


* 


LS 


* 


IJ 
5 


* 
Ans. 
4 K = ; 4. = " +» ® 
- 7 \ 4 = # on o \ 
r xv 
1 


2 


TY 


4a I; 
G 4s ” 


- " x — „ 
* 
LW { 
LS) 4 £ 
2 . 
- 
C »% 


IG 


t 


8 


r 


2 88 


IS 
m1 a WW 


1 wy 


85 88 55 


A WC ov i, S>m TO 


Jo Bo wo. n 


> 


Gb Km GL oro 


2 


S 
mr 0 
2 


S465 


Q. hol a 
SST 
A & Oo — Y 
. +53 8 4 


8 8 
. 2. 2 


2» @,n, 
. : | OA, 
8 I 


y 9 
I 


Ft 
—— 


— 
* 


* 7 * 


8 


n 
-> 


22— 
Dlam. in 
Inches. 


» 
A 


— 


>Jol | 
. 0 ” 
I-44 -{. 


——— 


% * 


. 


— 
3825 


— 


14 
1.955 


he 1 


-. 


— 


— - 
* = 
. * * . * 2 of mw. ” 
” * 
vu” ©. 


—4 


_— _ 


\ 
. 


* 
| > 


| 2. 99 
| 2.1062 
21415 
2.1369 
2.1524 
2.1679 
2.1835 
1.199 1 
2.2148 
2.2305 


2.2463 | | 4-45 


2.2621 
ö 2.2780 | 
2.29 40 
2.2 100 
2.3261 
2.3422 
2.33584 
2.37415 
2.39 1b 


2.4073 


do N D = 


„)) 
— 


9 
- 
. %%6 


S 


L 


f a 
2440 

2.4567 
| (2.4732 


| 


— 4 


— 


12.4 


x48 A . Area's of « Grcles 


—_— 


Diamim EE 2 nd 
[luches. | . 2 man mT OLA 
430-0 2. 5066 3. 0 | 9.52" 2 10.031 
1 2.5293 [ 5:04 [7.57 16.9 
2 J 2.5401 5.08 7.62 [16.16 
33 | 2-5570 ] 5.11 | 7.67 [ 10.23 
4 | 2.5739 | 5.15 | 7472 ] 10929 
5 J 2.5908 [3.18 | 7.79-] 10-36" 
«oC | 2.6078 5.21 | 7:B2"| 10-43" 
J | 26249 |'5.25 7.871% 
8 2.6420 | 5.28 7.93 [10.57 
9 | 2.6592 [3.32 [7.98 10.64 
31-0 2.6764 | 535 | $03 | 109r 
1 | 2.6938 | 5.39 | $8.08 , r. 78 
22 1 2.7111 | $5.42 [813 10.84 | 
3 J 2.7285 [5.46 | 8-197] 10.97 
4 | 2.9460 | 5.49 | 8-24 | 10.98 
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7 4.1712 [8.34 | 12.51 | 16,68 
8 | 4.1927 ] 8.39 | 12.58 16.77 
N 4:2144_ 1 8.43 | 12.64 ! 16.86 | 
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and Contents af Cylinders... 


rr 
18.05 | 21.66 | 25.27 29.97 
18.15. [ 21.78 | 25-41, | 29.03 
18.25 [ 21.90 [23,5 || 29-19. 
18.35 [ 22.02. | 25-69 | 29.36 | 
18.45 ] 22.14 [ 25-83 | 29-52 
18.35 ][ 22,26 [ 25:99}, 29.68 
18:65 [ 22.39 [ 26.11 [ 29.83 
18.76 [22.51 4 26.26 J 38.01 
18.86 | 22,63 | 26.40 | 30.17 
18.96 ][ 22.75 | 26.55 [ 39.34 
rg.07. | 22.88 [26.59 | 30.1 
19.17 [ ,23:00,| 26,83 | 39,67, 
I9927 | 23.12 26.98 | 30.83. 
19.37] [23-25 [ 27.12 | 31.99 
19.48 | 123,37 [ 27-27, | 31 17 
19.58 | (23.59 | 27-41 | 31.33 
19.69 | 23.62 [27 56 | 31.50 
19.79 ,| 23.75 ] 27-71 | 3196 
19,99 | 123-87 ,| 27-86 |/ 31,53 
20.00 124400 | 2 877 32.00 
20.11 by 28.15 1 22.17 
20.21 ny | 28. 30 | 32-34, 
20,30 12443 28.44 | 32:49 
20.43 | 24-51 | [28.60 | 32.65, 
20.54 | 24.64 12 75 | 32-55 
20.64 | 24-77 | 28.90, | 33-02 
20.75 ,| 24-99 ,| 29-05 ] 33-19 
20.86 | 25.03 | 29.20 Þ 33-37 
20.96 | 25.15 | 29.35] 33-34 
21.07. | 25.29, | 29.50 1 23 7! 
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and Contents of EN 155 
D E 2 

| 25.42 29.65 | 33-89 28.12 
25.55 29.81 34.06 38.32 
25.68 | 29.95 | 34-23 | 38.58 
25.81 30.11 34-41 38.71 
25-94 | 30-26 | 34-58 | 38.91 
26 07 | 30-42 | 34-76 [39.1 
26-20 [ 30:57 | 34-94. | 39-30 
26.33 | 30:72 33.11 | 39.50 | 
26-47 | 30-89 | 35-39 | 39-71 
26-60 | 31-94 | 35-47 | 39-91 
260.74 | 31.19 | 35-65 | 40.11 
26.87 | 31.35 | 35-83 | 40.30 | 
27.00 | 31-51 | 36.08 [40.51 
27.14 | 31.66 | 36.18 | 40.71 
27.28 | 31-82 | 36.37 | 40.93 
27-41 | 31-98 | 36.54 | 41.11 
27.55 | 32-14 , 36-73 | 41-32 
27.68 | 32.29 | 36.91 | 41.52 | 
27.82 32-45 | 37-09 | 41.73 | 
27-95 32.61 37-27 41.93 

28.09 | 32477 | 37-46 [ 42.14 
28.22 | 32-93 37.63 42.34 
28.36 | 33-09 | 37-32 | 42.54 
28.50 33-25 38.00 42.75 
28.64 | 3241 | 38.19 | 42-96 
28.78 | 33-57 | 3837 | 43-17 

28.92 | 33.74 | 38.56 | 43-38 
29.06 33.90 38.74 43-59 | 
29.19 34.06 38.93 43-80 
27-34 || 34-23 | 39-11 | 44:00 
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15 49598 
5.1736 5.1977 
5.4165 94411 
5-9199 4- $49: 
671735 6.2048! 
6.4436 | 6.4705 
0.72 43 647417 
6.9906 | 5.0166 5.446 
7.2725 7.30 
7.8529 5.8829 
8.1875 2. 1816 
3.48 
8.7653 7966 
5-424 
$4014| 9.4338 
78789. 0 
10.598 [10.0933 
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7-9124| 7.9419 
8.2118 8.2421 
1 6.5171 8.5479 
8.8279 8.8593 
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6.2311 6.2575 
6.4973 6.5243 
6.76926. 7966 
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KEY 17 9190 | 
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5.0306 5:9543 | 5.07800 5 == * 
9275194 5.3786 

| £7569, 925 rr 
439% 4718. 6.336 I 35 5 Fc 
6.5513, 65783] 6.6054]. 6,635, 3 2 | 

| 5.8242, 6.8518} 6.8799] 69033 | 6.9349, |: 
Tel027] 7.1 7452 7-1873] 7.2157 | 
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174475 


1 24.6615 


8 14.8825 
15.2925 
15,7080 
16.1291 
16.5558 
16.9880 
17.4258 
117.8692 
18.3182 1 
18,7727 
119.2328 
19.6985 
12c»1697 
20.6465 
21.1289 
[21-6169 
22.1104 | 
22,6095 [2 
23.1141 
23.6244 . 
24.1404 4 


25,1895 | 
25,7210 
26.2591 
26.8027 f 
27.3519 
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27-4625]27.5198 
28.5234 28-379$128.6363 ' 
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in Ale-Gallons.  \- 161 
(4.6392 14.6796 14. 72014. 7606 [14,8012 
5.0458 [15.0868 ff. 1278 [15-1689 [15.2100 + 
15.4580 |15 .4950 15.5827 [15-6244 
15.8758 [15-9178 16.0022 [16,0444 
16.2991 | 16.3417 16,4272 [16,4700 
16.7 2806.77 1216.8 145 [16.8578 [16.9011 
17.162517. 206217. 17.2939 [17.3378 
17.60 25 17.6468 17.7356 [17.7801 
18,0481 18.0930 | 18.1829 18.2280 
18.4993] 18-5448 18.6358 ma | 
(8.9561 1940221 19.0943 [19.1403 |} 
19-4184] 19.4650 19.5582 [19.6049 | 
19.8863] 19-9334 20.0278 [2000750 
20.3595] 20.4074 20-5029 [20.5507 
20.8388] 20.8870 |2 20.9836 [21,0320 
21-3234] 21+37 22 2 1.4699 21.5788 
21.8136} 214862921, 21.9617 [22.0112 
12. 3093 22-3592 [22.4092 [2234593 [22.5092 
22.8107] 22.8611 [22,9116 [22+9621 [23.0128 
23-3176] 23-3685 23. 23.4707 [23:5220 
23.8300 23.8816 [23.9332 [23.9348 2440367 
24-3480 2444001 24.5045 [24-5568 
24.87 16| 24-9243124.9 25,0298 [25.0326 
25+4008| 25.4540 25.3606 [25-6140 | 
25.9355|25-9893 26.0671 26.1310 
26.4759 26.5 302 f ; 26.6090 26-6935 1 
27.0127 | 27.0966 27.1866 27. 2416 
27-5732] 27.6286 27.7397 27953 
28.1302] 28.1862 128.2984 [28.3546 
28.6928 28.7494 28.8627 28.9194 
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40. 105440. 1723040. 2392140. 306 240.3723 
121 40.7766 40. 8441 40 9116140.9791 
12241-453441,3210 41.5895141.657 5/14 167257 
123142.135342.204 3] 1.274043 241642403 
2414 2.82 37 42 89 24 -9619143-0312 3-10 
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126}44.2162[44.286 2(4.4-3 567 44-4 27 4974 
12744. 920964. 196604 5. 0625 45-133 1145-2043 
128045. 63 1104 3.702 445.7738 45 845245. 9167 
129 
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46.346846. 418 746.4907 56.5627[46.6347 
47.06 82[4%/.170647.312147 28577 3583 
47.795 1147.£68148.9412 48.0 143048. 0874 
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29. 0349 9.38924/29.950t[$0.00 y9/J0.d65 
30-414<1[30.472 23. 53056. 5889/30. E473 
30.998913 1.057731.1165 1. 175431.234 
31.5893 31.649 7/J31 7081 1.767331. 8250 
132-185 5142.24 5232.30 f 2.365232 44 52 
| 32.788032 B47, 2.9075 32. 968 3.0291 
13 3-3942133-4 551[35-51 ©1133. 5773/3 3-635 5 
34-0668/3 4.068334. 13 0c 34-191 734-2 534 
4-625 134.6387 434 7494134 $116134.3735 
[35-2489135.31 1[35-3744135-4372 3 5. Jo 
365.8784 5.941836. 06.0683 336. 131 
6.5134 26.577 36 64 100; 6. 7049 36, 76894 
$344 | US He's 7347237 471 
37. 93005 7.99 068.0601 
38.582 8138.6484 38. 14: 
39.307339. 3785 


4518 mer ay 1173 
75 $091139.175 [39-2412 
139-77 19}39.938513 9.205 
li 4493]49. 597 5149-574 
41. 1 1421. 18 2004 T. 2499 
[47 7939 41. erz {1.930 | 
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43 1691 43- 239 | 
43.8660 122 44.00 
5679[44-6384144.308 
[45-2753 45 3453/45-4174[45-488|45.5598 
45.988 3046.0 59946. 13 12:6. 203 246.2750 
46.706 8046.579046. 8 51 206.923 56.9938 
47.4309147.5037147.5764147.649 347.722 

48. 1606048. 9.2239 148. 3973 43.3806148.454 1! 
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48.6011148.6147148.7 
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149-3397(49-413 94887 
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55-4491]5 5-526 55.606 
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| 55] 1002850 
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Example. There 8 a * Burk pete: to be 
in the form of the middle Fruſtum of a Spheried: 
The 1 Diameter is 32 Inches, the Head- Dis 
meter 24 Inches, and the Length 40 Inches. What 
is the Content of this Cask · in Nr 4 


From the Bun Diameter — 32 
Subtract the Head Diameter —— 
i — 


The Difference I — — eh 


Find 8 in the firſt Column of this Table. page 
againſt it is 5.6, which added to 24, the! 
Diameter is 29.6 the Mean Diameter of this on 
Now againſt 29 in this Table, and under 1 
2.9789 the Area | Which Multjplied by 1204 8 
Length of the Cask, gives 1194156, the Cogt 
5 The like for any — Cask whoſe lea 
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186 The Uſe of the Lb of _ 


The foregoing Tables (rhough very. ſhort) will 
_ ſhew the exact Puty for- any umber of Barrels; 
and their Uſe will be render d very plain and eaſie, 
by the Directions and Example following. . 


74 2 . N . 9 8 1 
I. If the number of Barrels of ſtrong or fmall 
Beer given be leſs than 23, ſeek it in the firſt Co- 
lumn df the Table, and againſt it you have the ex- 
act Duty in Pounds, Shillings, Pence, Farthings, 
and 23d parts of a Farthing. Thus by the firſt 
Table the Duty of 10 Barrels anda half will he | 
found to be 21. 6s. 94. 2f. and 2 parts of a Fat - 
ching; for againſt 10 in the Column of Barrels, 


* 


under 4 you have this dum. 


2. For any Number above 23, ſeek it in ſome of 
the Columns of Barrels in the Table, and if you 
cannot find the ſame Number, take the Next leſs,and 
ſet down the Sum of Money againſt it; then ſub- 
tract the Number found from the Number given, 
the Remainder (which will ever be leſs than 23) be- 
ing found in the firſt Column of the Table, gives 

ou a Sum of Money, which added to the former, 

V the exact Duty require. 
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HE Duty upon Malt is beg 6 
Buſhel, and ſo proportionably for a greater 

| or lefſer Quantity. The Buſhel here inten- 
ded is the Winchefter-Buſhel, which (as ſettled by 
the firſt Act for laying a Duty upon Malt) con- 


tains 2150.42, ſolid Inches, but in Practice 2150, - 


will be ſufficiently near the Truth. 


The Area of any plain Figure may be found-in | 


Inches, by the Rules laid down in Se#i#n III. Now 
if the Area in Inches be divided by 2150, the Quo- 
tient ſhews che. Buſhels and Parts which ſuch Fi 
gure or Veſſel contains at one Inch deep. 

Examples There is a Ciſtern or Uring Fat, whoſe 
| Baſe is a Refangular Parallelogom, the Length 1s 
72 Inches, and the Breadth 48 Inches, what 


W 15 
the Area or Content at one Inch deep ? Anſwer, . 


1.607, that is, one Buſhel, and co thouſand 
Parts of a Buſhel, For 72 multiplied by 48, i 
34564 and this divided by 2150, gives 2 


te tr 


Sect. XI. „ Cnc} 4 if Malt 5 
But the Area of any fuch Figure ma 
dy _— by the Lines 4 wad FIN: 
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Se is the other fide upon 4, to to the ** upon 


So in the Example above: "EEK 
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Then ag 72 upon 1, 18” 1.607 upon 3, */ 
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The Sum of theſe is 40.8, which, divided 5 f 
(rhe Nam bar of places.) gives 5. 1 for the N 
Depth. | „ 
Barley is ſometimes ſteep'd in Round Veſſels ani 
the Area of a Circle in Buſhels is thus found ; Id 
the Diameter in Inches, and let the Square theres 
be multiplied by .0003643, or divided by 2737 
the Product or Quotient will be the Area ſou 
. © '8:ample. Suppoſe the Diameter be 60 Lache 
this ſquare is 3600, and this | multiplied | 
0003653, or divided by 2737-47, gives,1»315, c. 

ives th 


'Area required. a 
Bur for any Round Veſſel, the Rule 8 
Ser 
in ohis calc! 


Area in Buſhels by Inſpe&ion, by help o 
Number call'd ney , wh 5 caſe 
52.32, (being the Diameter of a Circle, whoſe Art 
is 2150, the number of ſolid Inches contam'd inti 
Buſhel.) Thus in the Example above, the Diamets 
was 60 Inches; therefore, ſet the Gage - Peine, (vi 
52.32) upon D, to 1 upon C, then againſt 60 upd 
D, is 1.315 the Area upon C. And the Rule bei 


thus ſer, againſt any Diameter upon D, you ha 
the Area upon C. | 


- a_ a A a* .owf 1 +. 3 6 


Cz | 


Sect. XI. Gauging of Malt, 191 
The Diameter and Depth'sf any CylindriealVeſ- 
ſe] being given in Inches, the Content in Buſhels \is 
readily found at once. Thus: Set the Gage-Point 
upon D, to the Depth upon C; then againſt the Di- 
ameter upon D, is the Content upon C. E 
In the laſt Example the Diameter was 60, ſuppoſe 
the Depth 40 Inches, the Content will be 52.6 
Buſhels, and ſo for any other. 4 | 
Having above deelared what the Content of the 
Wincheſter-Buſhel is, I ſhall here, for the ſatisfaction 
of the Inquiſitive Reader, Poe an Account how the 
Content of the ſaid Buſhel came to be aſcertained. - 
By the Statute of the 11 Hen. VII. Cp. 4. It is 
enacted, That Standard-Weights and Meaſures be 
made, and ſent to the ſeveral Cities, Burroughs, and 
Market- Towns therein mentioned, which was ac 
cord ingly done. But the Starute of the 12 Hen. VII. 
Cap. g. recites,that upon more diligent Examinatio! 
the ſaid Standard-Weights and Meaſures werefound - 
to be defective. And Enacts, That the Meaſure of 
a Buſhel ſhalt contain 8 Gallons of Wheat, and that 
every Gallon contain 8 Pounds Trey of Wheat, and 
that every Pound contain 13 Ounces Troy Weight, 
and every Ounce contain 20 Sterling nom 20Penny. 
Weight] and every Sterling [or Penny Weight] be 
of the Weight of 32 Corns of Wheat, that grew in 
the middle of the Ear of Wheat. And that a Sran- 
dard of à Buſnel and a Gallon; after this Aſſize be 
made, and kept in the King's Treaſury for ever. 
And new Buſhels'and Gallons were ordered to be 
made, and fent to the ſeveral Cities, Burroughs, Ce. 
and the old ones brought and broken. yy 
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- Accordingly there remains now in the Cuſtody of 
the Chamberlains of the Exchequer a Standard Braſs 
Buſhel, and a Standard Gallon agreeing thereto, 
Upon the Buſbel there is this Inſcription, 


'  Henricus Septimus Dei Gratid Rex 
' _ Hanglie & Francis. _ 

We February 1696. when a Bill was depending in 

Parliament, for laying a Duty upon Malt, I did, 


with the aſſiſtance of Mr. George Tollet, Mr. Phil. 
Shales, and Mr. Tho. Fett, and in the Preſence of ſe⸗ 


veral Members of the Houſe of Commons, make 


an Experiment in order to find the true Content 
of the ſaid Standard- Buſnel in the Exchequer : 
And the ſaid Braſs. Buſhel being exactly filled with 
common Spring-Water, and the ſaid Warer being 
meaſured out. again by. a Ragoior Parallelepipedon 
(whoſe Baſe was four Inches ſquare, and the 
14 Inches) was found to contain 2145.6 ſolid Inches. 
e ſaid Water was alſo weighed by the Standard 
Weights in-the Exchequer, (and. by a Beam which 
would turn with fix Grains, with thirty Pounds in 
each Scale) and found to be 1131 Ounces and 14 
Penny Weight Iveps © · ne Toy ts 
_ Now to ſettle the Dimenſions for a Buſhel to an- 
ſwer-the ſaid Standard, theſe were agreed upon 48 
moſt convenient, viz. 18.5 Inches Diameter, and 8 
Inches deep; for a Cylindrical Veſſel of theſe Di- 
menſions will contain 2150.42 ſolid Inches, which 
exceeding the Content of the Standard Buſhel but 
4+82 Inches, and there being no other convenient 
Dimenſions ( without counting tothe hundredth part 
of an Inch) that would come ſo near as theſe : It 


was Enatted, in the AQ for laying Duty upon 2 
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As 27 2 in the Braſs" Standa fd: 
519570 the of Witer ic tba 
$ is 2150.42, the Content of a Buſhel, as now 


ſettled, to 11340344- 


Hence the following Table ſhews the Content, in 
ſolid Inches, of a Buſhel, half Buſhel, Peck, and 
Gallon, and likewiſe the weight of Water that each 
will contain. 
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1 Half Buſh. 9 


By this Table it is 4 to Saks 
Meaſures _ tioned, or to tiy 


f 
i pot of th 


already mad help of a 00 Mir of Foals, 

and true wei Fur where th 1. not to be had 

the following Table _— ther Piameters and 
Buſhel, half Zuſhel, 


r go nd. 2 5 5 5 a. Ne 


18. oquilly wide 


4285 mh fr Water b erat 0 


7110 10. offs 


. 
* 7 * 8 - * — # 883 * + . 
. . * 3 pa © -.« 4 5 is 2 
.: $79 +7 Sn PONLLT 2 4 * ew] 
* 


Ty 


oF. 


w O 
D 4 
* 
— 


© © © > © £2.00 se! 


[> 


* 


22 


2222222222200 


oo 


5 30 wow 
8878828285 


= 
©. "OY as 
w_ = 


hy ay 
S 8 


| ww 
2 
we 


19 Inches, and one-teath part of an Inch, ſind this 
in the firſt Columa, and againſt. it you have 
7.5, that is, ſeven Inches and a half; now if 
the Buſhel he exactly ſo.deep, it is à legal Buſbel; 
if the Depth be mare, ãt may be cut to this Depth. 
If the Buſhel. be not exactly round, and the Dif- 
frenca Af rhe Ninemerers be not aboye an Jack, 
* + 


196 Ghort Rules for Gaiiging of Mu. 
add the longeſt and ſhorteſt Diameters together, and 
rake half the Sum fort the Mean Diameter, and pro- 
ei as Abo. , , 
| Suppoſe the Diameter of a Buſhel be 19.5 Inches, 
and the Depth but 7 Inches, you will find by the 
Table the Depth ſhould be 7.2 Inches, from:whence 
ou may conclude this Bnſhel is leſs than the Stan- 
Jard:; now ” 4 — 1 778 ſay," 

A. 9-2 inches, the th in the Table, is to 64 

in Pius in a Babel, Ws lf rx; ts ;% 
So is 7 Inches, the Depth of the Buſhel given, to 
G2 22. f „ N Nien 
* That is 62 Pints, and almoſt à quarter of 2 
Pint, which ſubtrafted' from 64, the Remainder 
is 1.77, that is, one Pint and three Quarters; and' 


. 


ſomewhat better, and ſo much this Buſhel is too 


ittle. N 1 5 . N 4! 
Or thus, ſubtra& 7, the depth of the Bu 145 
en, from 7. z, the Depth found in the Table, ch. 

ifferenc e is 23 then as 7,2:\64:: 2: 1,797, 4 
bove. 1 Ir +, j Wot ww 
The Uſe of the Tables for Half Buſhels, Pecks, 

nd Gallons, are the ſame: with reſpe& to thoſe 
2 ; and therefore Examples of theſe are 

eedſels, | oF 2 ere 5 ate 

The Solidity in Inches of the , Legal Windheſter 
Buſhels, whoſe dimenſions are as in page 193, U 
thus found : - — Circum. 

„ e 144 2 2: 18.5 : Barrie. 
Half of Circumference is = 29.6597 
Half Diameter of the Buſhel 9.25 
Product, = Area m— — 2866,80 
„Depth of the Buſhel - — 3 


1 
P . 


wks ; | ; WV 3 hy | — | . 
Content of the Buſhel in Inches 21504184 * h 


7 


— s * 


.. As 


ort Rules for Gauging of Malt. 197 
| In Page 43 is ſhew'd how to find the Area of U- 
nity which is .785 398 ; by which divide Unity, and 
the Quotient is 1.27324 and if the Content of any 
Square; as Buſhel, Gallon, c. be multiply'd by 
that, it will give the Diviſors for a Circle in the 
ſame Meaſure. As for inſtance, if .2150 the Divi- 


ſor for a Square Buſhel be mult 'ply's by 1.27324, 
the Proda& is 2737-47 the Diviſor for a Circular Bu- 
ſhel, and the Square Root of that is 52.32, the Gage- 
Point on the Siiding - Rule as marked with M R, figni- 
fying Malt Round, and the —_ Root of 2450 is 
46.37 the Gage-Point for the Square Buſhel, and on 
dra D _ _ Slidinz«Rale ; marked _ M — 
t Square, or the Gaze-Point for t 

— | Bachel of Male, The Uſe of this Gage-Polnr | 
is this, viz. in Gauging a ſquare Ciſtern, Couch, or 
Floor, if rhey be not truly a Geometrical Square, 
then find a Mean between the Length and Bread 
(as has been ſhewed in Page 34 ;) then for the Coa- 
tent in Malt-Buſhels, ſay, As the Gage- Point on · che 
Line D, 46-37 MS. Is to the depth, in Inches, on C, 

So is tne Geometrical Mean between the Length 
and Breadth, on D | 

To the Content in Buſhels, on the Line C. 

3 52 * * _ * _—_ long 
and 54.4 broad, 36; what is ontent in 
Male-Buſhels ? 5 


| FirſtitheGeomerrical Mean between 85 and 54-4 
166. 4 * 
Then by the Rule, 
D. d G D. C. | 
MS. Depth. Mean. Content. 
37 36: 2 69 


: 1 774 
The like my be done for a Couch or Floor-Gage, | 
A Ciſtern, Couch, or Floor-Gage may be more 


ſpeedily and PRI caſt up by a Line which' 
gf” +: 


{ - 


798 Short Rules for Cunging' of Mate 
s now put on the Sliding-Ru/t marked with MD fig- 
nifying Malc-Deprh ; this Line is no other than « 
2 of 3 in rr 
exceedi reat for ing up Malt-Gauges, 
that to * to be guley of one of the 
greateſt Crimes that could be Committe ia the 
whole Book. 9 #3 
On this Line always find the Depth of the Ci- 
Kern, Couch or Floor; Then ſay, As the Depth 
upon the Line MD, is to the Length or Breadth 
on B, So is the Length or Bread voor; Task 
Content in Malt-Buſhels upon B. £xomplre Admit 
a Floor whoſe Length is 160, Breadth 432; 
— — 8.1 Inches ; what is the Content in Mah 
Operation by this Sliding Rule. . - 
Set the Depth 8.1 on M D, to the Length 160 an 
ES 
Line A you 79-5 upon. ine B, the 
cent in Mal- Buſe ls. 


As 8.1 : 166 :: 132 1 7% 
Depth, Length. Breadth. Contents 
O8 chu, . 


As " WP. 130 :: 160 79.6 38 
Depth. Breadth. Length. Content. 


5 More Examples in a thing ſo plain were need- 
CS. . „„ 5A 


P, 


17 1162241 
SEET, 


| ir Dr 

» K BGe Wop he's like fir. 

9 den eg 

9 e a. 
* e N. 


Hat is the Intereſt of Nel. for five- 
Vers, at 6 per Ger: ger dn. 9 
1. Set 1 to. o rhe Rory upon B, then: 


againſt 5, the Time * A, is . 3, the bitereft of 1% 
in five Tears upon 


* 


am. 


K 4 2. Set 


_ Tt dae 292 


' 
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2. Set 1 upon A, to 3 upon B, then againſt 350, 


the Sum given, of 3; A, is 105 upon B, that is 195 U. 
the Intereſt 2 in five Vi 75 which was 
——— 


„ 9 „ „e 


1 1 ie lum, 


W. is the Intereſt of as J. for four 
.+...4 Months, at 6 py cent. per Am 1, 


Set 12 upofl” A; to .o6 the Rate wpon B, then 2. 
gainſt 4, che Months given upon; A, is 0, the Interef 
of 11, in four Months upon 12 

2. Sexy upon A, to. os upon B, then againſt 1 


. e en N 


0 „„ 


— — ww 


3. Fer 3 Fi 
Hat is he Interell f 3501, for ſeventy 


— 


Exam. 


10 Ser . A, e rhe Rate 2 then 
= 73 the Days given upon f, is. ot rhe Interef 
il, 73, days upon B. 


2. Set 1 upon A, to «012 upon B, then againſt 
350 the rg crews on — is 4.2 upon B; that is, 


454 the tereſt ſougt. 


There are ſeveral othkr uſeful Wan; * Mari 
to Simple intereſt, ſome of which ſhall be reſolved in 
che following Problems. In order to which, put 


1 


three day, at. 6 S. Cene r Anna, 24M 


_ Sect. XII. Simple Intersft. 983201 


u=A Principal or Sum forborn. 
The Ting of Forbeatance in Years, or part ef 
A Lear. 
g The Gain or Rate ef Intereſt. = 
— Amount of the ſaid Principal, in K+ PF 
Time, and at the ſaid Rate of Intereſt. 
Then if any three of theſe. Particulars be given, 
the fourth may e found. 


Problem II. 


omen us g and te * 
% e 


1 Hat will 250l. amount unto 1 in 6 Years, 
N 6. per Cent. per Annum ? 


U==259, g. ob. t, and 
N gt 1.36, Therefore, | 


Exam 


Set 1 upon A, to 1. 36 _— B, then againſt 250 
upon A, is 340 upon B, the Amount ſought. 


Problem III. 5 
Given a, g and t: To find u 


gt:: 1: a: u- 


q 
= 


= 


Hat is 340 L due 6 Years hence worth 
in ready T 6 ger Cent. per . 


F | 
5 


a=150, K bs, tes 
gf e Thivefwe, 


Set 136 upon A, to 1 upon B, then age ing 34: 
upon A, is Ege upon B, the Prſan m fought 


' Problem VI. 
oven u, u, {gt Te find t. 
ug: 1: :a2— ut. 


Examp. TN how many Years will 250. amount 
unto 340 J. at 6 per Cent. per Awn.? 
wn 340, V22250; GG. 


-- 
\# 


u NN, A- Wig | 


Therefore, Set 15 upon A, to 1 don B, Hien . 
gainſt go upon A, 1546 upon B, that ts, GTeats the 
7 r. 
NY 


40 
| 


$&. XU. ann 23. 
* » Problem v. 
cr E's DAE. p 


12222 26. 8 


t Ne If 


% 
Amount unte 349 Tack 6 * 


| ui=340, age, 86 


Exam. A 


u ti 1 auf þ 


Therefore, Fer, 7 upon A, 


againſt go pod A, 


ot l fough t. 
The. ire df 


Exaffnbſs 940 an be ex 


tal) ation, 
ready Thaws 
and at»any Rat 
of ' a'Far 


5 
puree n 
eQ Df ©] > * , 
0 0 0 p F 
; 7 
”" 0 wad. 4 
46 ac” - — 27 
| . 
wy ' 
5 
5 , 
* 
J 
. i 
4 
L [ 
} ” 12 ; 
=» ff @ 73 j 
— no — — —— 


is. os upon 


Money þ 


D 
os 1 N B, 5M 


which 


|; K G1 L 
12 3 > .0 2 
e t Q 2 | 
F d 7 © "© 
——————— ͤ⅛UÜV&w'., OOO 
$? » a. | GC9 
1 02148 & — 
r een 
40 o& Of 6 fÞF nay 
bee 6 
do 3 2 a 
149 .2 82 9 oog 
S t e 905 
"xe > a 
ä — —— —— — Av 


15 WIT re: 
225 any ning mrs 
ere is added 1 — w. 
e A for 


— 


44 
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A TABLE of Simple Intereft for any Sum, Time, 
and Rate. 


e 


4 Þ . Ct. er * 1 4 $f 
1000000 12739 I5 60,991 
| 900000 2465 15 0 3. 29| Js 

800600 [2191 I5, 7 1. 59 1 
Doreen: 16 13. 89] .. o 
| "600000[1643 16. 8 4. 14% 60 
$00000 [1369 17 3 6. 46% as) 58 
| 400000 1095 17 9 2, 79 40 
J 300000] 827 1 4 re % _ - 

Wen 37 1%, ( 


1 
_ 
E 


8 22850 226 11 6 0,3 See 12 


e 
9222882 
— 

— 


2 
-- 
— 
— 


n | 
20000} % 1 16 % „UMt 
100001 97 It . (N11 
— cc 


* - 
4 * 11 4 * 


r 
e « 
woe 


6 
L 
182 109 13, . (0 J | 
nr 0 þ 4 
w * 


+ e 24"'x3, e 


$000! 13 13 11 3. 68 
400 10 19 2 o. 55 


0 3 ow 6 ow 
- 
w 5 
© 
vw 


— 2 — 
7 


990 „ „„ 69495 
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S .ect. XII. Of Simple Interes. 
\ 2 * 7 1174 2 is N SLES 
oY The Uſe of the Table, Md <4 


I. To find the Intereſt of any Sum, for any num- 
ber of Days, at any Rate of Intereſt. 

Multiply the Sam given by the Rate, and that 
product by the number of Days, then ſet down the 
Figures of the laſt ProduQ, with Cyphers towards 
the right. Hand, as in the Example following, the 
Sums anſwering to theſe Numbers taken out of the 
Table, added together give the Intereſt ſought. 

Example. What is the Intereſt of 6525 l. for 
146 Days at 1 per Cent. per Aun? 


2 


ICs x 
Principal 65 25 5 
Ratoc k — 08 

N — ů— 22 rn 
1. Produft — $22.00 ..... moons woes TN 
Number of Days—- 14; 


0 * — — 22 EE —— SSC 
1 * A 3132 — we — 85 
e 


8 8 512 8 
— — — 
2. ProduQ —— 76212 * Lhd 
© 218 16 eee {I Meri ,- 
,182 7 2tls 10 12. 17551 _ A rn 217 
72000 — 191 I eier. 
6000 — 16 99.8. Zb " 
200: ſc LL.) t. IG" 
10 —- © . 6 2.30 | 


2 - 0 > 6 120 
2 — — 
Anſ wer 8 160 0 00 
— . — ' 
' oY. 5 fuo'f ©þ 


9 9 + TX * 
11 ; * 0 9 
2 2s Eva \, 
2 * 
: 
« © * 


2. Dl | What is his dag of 82x 
in 146 Days, at 8 per Cent. per. Aus. 


Principal cw woes $25, 5c 
Rate — — — 


— 


+. Produtt > nos =: 


——— — 
2. Produet — 


[. 3, . fo 
9000 - — — 24 13 1 3 23 


600 4 12 10 2, 0080 
40 — — — 0 Ef == 2 1 41 +74 


Anſwer ——— 6 - pr PL. ZN — 43 36 


J. 105. 


— —— ,, 
3. Example. — of Bags. 11. at 


the ſame Rate, for the 


emainder of che Cour) Vit 


| 219 Days 7 Y. 1 21 — 9 K 
1. Produft . di - — l 


Number of n —— c. 


2 == > 
Vo 


= — — 
25 rod 1462.76 


4 ,2 


J. 


for, 210 Bore, * per 30 1. 3 3.08. 


1 $35 al. K* J GN 
100% — — ay. 7 e N 10 % 27 


e — — 21 1 „ "04, og 
| by — — o 3 Te BL, 
2 — — 0 0 . 25 
9 woes — & ⏑ „ , 
dae neee, 
* 3 67.3 — —U—4— 1 þ © 1200 
The Intereſt of 825:5 J.) 1 


The Intereff of 825.5 /. 


for 146 at the | 
fame 8 found 6 41 3 56 


to- be 
The Sum tis the eralt | 


365 Days, or one Tear \ 66. 0 2 2 40 
at 8 per Cent. ford Ann. X 
viz. f «: CY 


nd hol 2 
e ee 1 


_ 92 


gain amwat Sulzry 3 in the firſt or third 
cal of the' Table, you hne the Acount for ones 
ME. Col. reſpectively. 
HF jon . 687 uy 
"oa — 10 3.08 Day. 
3 10 Os. 11 


7 


ow © 
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And ſo for an = other Sum, found in the firſt or 
third Column of the OR docs Boop 


a. ay —— ˙ — 


And fo for any number of Days.; Z multiphy the 
Annual Salary by the number. of. Days given, and 
place the Figures of the Product, with. Cyphers to- 
wards the right Hand, as in- the Example follow- 
ing, the Sums anſwering ta theſe. Numbers taken 
out of the- STE together, give the An- 


ſwer. *% 728 19 99 T3 * [ 


Keawple. At a vary * Ft. per an katie 
due for 73 hays ? ? 


” , Fa 


Days — i ) envot enw H nd 
— — , 


— 


3675 ( Brio 267 4 fu? IT 
— 51, 1.4 1034: dl 
+ 38325 < , 0.466 20; 
— — / EIT WITT ) 4.14 13 
30000 =—— 82 3 10 b. 11 
8000 21 18 4 1. 10 | 


eh * 300 — — _ A } o, 1 
50 — —_ 0 © 0 0 = 1.15 * K 4 
a — — 0 1 1 Os 
5-174. 4 377 | 048 q — — nix 
_ Anſwer. 205 9 0 0. 0% 10450 
A 
' \ 
i #43 tC ounnog (obo: 
S239 WED : | =, ng 000 
_ * 8 93 5 


s ow > 0 Mw "7 


Sect. XII. affe, NC) 255 
2444044440 d. 


. Of Anmities at 


Lo * 


Problem VI. 


To find the Amount "of ' any | Annuiey for 
Time given, nn 


e nes bier an an Ginge n; 
148, 9 6 1 de 90 '» | 64 A 3 
* 2 * 8 12 2; * do: — 


if the Intereſt of the Annuity + balf the num- 
F. ber ned Tears" or. ers, \thas rhe 
Annuity # to continue. 


2. "Multiply the Intereſt th fone. * abt nenber of 


Tears; af Tears, or 72 * e n this 
Prada add the Suu ; half yeariy,. er 
quarterly Payments, the _ il be the true" aun" 
f the Hannity. 


Example; be in the 3 gere, ＋ 
700 doin: 8.20 7.6.90 Ger 94g 


The Intereſ} of. 106 1. "for; half the rn 
4 Years, is 25 l. this multiplied by the number. of 
Years lefs by x, (viz. 7.) the Product will be 168, 
to which add the Sum of the Annual Payments, 
viz. 800, the Sum will be 9684, the Amount ſought. 


wa 4 N 
E 2 16 » E 27 t; . } 4 * wi . 


Pro- 


** 


| 


mou of one Poond:in 8 Years, will be found 


44 
5 


mom v.. 
To fad die preſent, meh F am duni for an 


given Time, at amy Rate, accompting Simple 
Intereſts / | 


The Rule, or Proportion is 


A $ the er of 1:1. im any Time's N IJ. 
A, e M ai #4 the groſem 
wortb. | | EY | 
Therefere, Divide the Amount of the Antwity'by 
the Amount of one Pound in the Time given, the 


Quotient is the preſent Worth. 


_ © Bxample. What d the proſent Worth « an Anguiy 
F 100 l. te continue 8 Wart, s per "he = 


= Wa a cas a 


The Amount of 180 J. Annuity for #'Years by 
the Inft Problem, was found to be g68 n 


the II. Problem before-going) to be 1.48. Pt 
. Now if 968 (che Amount of the Annuity) be di 
vided by 1.49, the Qustient is 654.054, and ſa much 
preſent Money is equal in Value to an Annuity of 
100 l. for g years ; for if this 654.054 be put out 
at Imereſt it will in 8 Years amount to 966 L. at 
6 per Cert. per dun. Several Writers have | 
of the Calculation of Annuities at Simple Intereſt ; 
but in as much as all preſent Werths either of Prin- 
eipal Sums, or Aunuit ies due at any Time to come, 
ought to be conſider'd in a Gremetrical Properties, 
acco 


$«&. A. Of G futareſt; 212. 
according to the ſeveral Rater of Compound Intereſt, 
all Computations of unxitiar: N Interefl, are 
to be laid aſide ds uſele. . 


e 


N compound Intereſt, as refoettive 8 
for each reſpetti ve Year are ſo many-Geometri- 
cal propertionsl- Numbers. - Thus, if 100 (. be put 
out to Intereſt at 6 per Cent. Annum, there 
will be dus at the end of the firſt Year 1067. 
106 is now, made a Principal, and _ 2 2 — 
ſecond Near will amount to 142.36 9 
made a Principal, will at the end of the. third: Year 
be increaſed to be 119. 1016 ; now theſe four Num- 
bers, vn. 10, | 106, 144.36, and nes, are 
four Geometrical proportional. Numbers 1. For, | | 


'. 4,190;40 lad, (fer the fit Neat) ). 
5 is 106 to 112.36 (for e ſecond. Fer 


15 ht 266 f 447.61 Nez 
N o bn Tor en, f 


— — # « 8 
' N 2 


212 wth hott rant Am 


Problem „i | q 
Any Sum of Mon "TE, my * 1 the 
Amount  thireof ha * Rete of 


Apen wa 


Example: What i he”, Ambunt if 700 91 being Pal 
S Tears, at 6 per Cent. per Ann. Compound Intereſt? 
© T0 
ET 100: ußon B, to s (the firſt Vears A- 
mount upon A; then againſt 106 u ehen 
you have 112.36 en A, I 
In like nuch — 
7179 iT WOR:;: * 
. Againſt 112.36 upon 5 is 1 719-1016 e 
the Amount i in three Years f Again 


Jo Againſt 119, wis upon B, 1 126-347 vpon A 
the Amount in four Vears. 0? 09? f 


Laſtly, Againſt 126.247 upon B, you bave 139.821 


upon A, which is the Amount in 5 Years, and the 
Anſwer to the Queſtion. 


\ 


I 
| 
| 
| 
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I Sed. XI. of Corphund" ref 
1 Sum of Money being due at any time t 


fl come, to find wbat i is worth in ready Money, 
Ne ef Tmeereſt, tn bu hain ay fo 


TT ee — mo hal 
Example + What is the preſent worth of 1 34 K 
due at the tha of 6 © ars. ta came, at, 6 per Cont, 
der Arinyin Compound Intebeñi!:; 


HIS is but the Inverſe of the laſt Problem : 
Therefore if you ſet the Rule as is there dis 
rected, you may read the Proportion back again: 
For the reſpe&ive Amounts fond tpon, A, in that 
_ „Will poipt you to the reſpetive preſent 
Worth ar the end of each reſpeRiye Year. 


749 ww 


L „ 
1 


Th4, Set 106. upon A, to 100 upon. B; then = 
gainſt 133.8 % upon A, is 126.247 upon B: The 
preſent Worth of 100 7. at the end of the firſt Tear. 


Alſo, Againſt 146.24 upon A, you have 119. 
1016 upon B, the preſent Worth at the end of the 
eee 

Aguin, Seck 119.1016 upon A, 'agai you 
have 112-36 upon B, the preſem Worth at the end 
Arm 

In like manner, Againſt 112.36 upon A, is 106 
upon B, the preſent Worth at the end of the fourth 

cars W h ; 

Laſtly, Againſt 106 upon A, you have 100 upon 
B, eh >; the raf Worth of 133.822 l. at the 
end of five Years, which was required, 2 


* + y 
' f K 

1 

4 . 


314 Of -Onmprond / ret. Sex; A 
Problem X. 


4 yearly Rent er Anxunity being furborn a ertain 
. number of Tears, to find nhat-the drreareges there. 
of will amount unto at eny Rate Propeutied- wi 


Ind-a Sum (or Principal) . Intereſt is 

equal to the Anguity or yearly Rent. 

. Find (by Probl. VIII.) the Amount of 

Sum in the time given: This done, ſubtra& 

Principal firſt found from the Amount, che Remain 
der w I be the Anſwer. 


Examp 17 A Rent w Anny of 9 * Amun 
3 orbors 22 Tears, what 1 22 Arr 


" thered 2 ny , accompti ug A „pen Incare, 
at 6 per Cent? 


Te Anda Principal wholſp Tareref is pl. 42. 


pe 


1. 8 to too 
5 is 9 to 250, the, Principal ſought. N 


The Amount of 150 1. in 12 Years, will be found 
— Problem VIII, ta be ger. 828, from which ſub- 
= the Principal firſt found, viz.) 150, the Re- 
2250 4 wall be 15 128, the Sum 0 Fae AR 


. 4 NA. oo a SS... A. 


4 yearly Rent or duni being projuunded, "v6 
| find out it ir wirth-in ready "Money. - 
1. — (by 'the laſt Problem) what the Ar- 


rearages thereof will amount unto at the end 
of the Term prepounded : Them (by-ProWIX;Yfand 
the preſent Worth of thoſe Arrearages : The preſent 
Worth thus found is the value of the Annuity or 
Yearly Rent ſought. 


Example: - Suppoſe ® Rem of 9 I. per Ann. PTY 
me 12 Nat, What Sum. of - Money may. be. given for 
able Rents eving the Buyer 6 per Cont. Compound 
ntere , 4 2 ” q Ko 


By the laſt Problem the Arrearages of a Rent of 
51. per aun. being forbory/32 Years, were fbund 
rr 201 42S ts 

And the preſent Worth of 151,828, due at the 
6nd of r2 Years to come, will be found(by Probl, | 
IX. to be $7,443, and fo mach may be:given far 3 
Rent of 9 J. per Ann, to continue 12 Years. 

But Toppo® the _ of che — A —— 
degins not till nter the Expiratian'of certain Years 
to come, in ſuch caſe, find what the Artearagesfor- 
born for all that time are worth in ready Money, 


for that is the Anfwers 


"41 


S& 4 
I 1 
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| For Inſtance. 

Suppoſe in the Example the Annuity of 9 /, 
for 12 Years, were not to'begin till after the Expi- 
ration of 6 Years There ſeek what the Arrearages, 
(viz. 151.828) being forborn 18 Years are werth 
in ready Money, and by Problem IX, I find it will 
be 53-185 J. which is the Anſwer : So a Yearly 
Rent of Annuity of 91. per Amum, to in 6 
Years hence, and continue 12 Years, is worth but 
53-185, in ready Money. | 


A Sum of Money being. propounded, to find 
what Annuity (to continue any any Number of 
Tears, and at any Rate propoſed)_thav Sum wil 


| by. 128 
1 any Annuity at pleaſure, and find the 
| Value thereof in ready Money : This done, 
eo Proportiba is.. 19 
As the preſent Worth found, is to the Annuity taken; 
So ir the Sum given, to the Annuity ſought. 
Example: What. Annuity to continue 12... Tears wil 
yoo J. Purchaſe, allowing the Buyer & per, Cent. 


Compound Intereſt f- Fee 
By Problem XI. I find that 75.443 will purchaſe 
. 9 |. per Annum, to continue 12 Years. 

Therefore, Set 75.443 upon B, tog upon A; 
then againſt 3o0o upon B, is 35.776 upon A, that is 
35 J. 15 5, 64, and fo much Annuity to continue 1: 
| Years is worth 300 J. 

' Pro- 


3 
8 


548. X 0 _ 


1 2 4 Peet „ 2 I 
of 78 l. What. Sum f +Money s this Ben 
worth, allowing the Baer '6 per 97 * 
Ann. e an een 


" 0 A %% a4l7's ebe is n al 


© +. 4 


As * Annuel, N 1215 er. garter — 


ef 11.4 11; Vi 


do the Annual, oy e ue! N 
the Sum ſought. 


ny laceceſt of 1 J. at 6. 2 chr. compound Ins 
ter 


. ans ck {TL . U IS TY 


on 15 Has Year ef SET N ton, 
Quarter 7 91467 JJ 112 i 


Now to Haſwer the” en, PECT 


Set. os u t 1uponA; ch chen! inf] 115 
Þ, is 1300 ny A Webich is ig Value of the W 
pro F tor the ame 05 1 find e 


moving t E Ne a, Ane 


FS Hos 
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But ſuppoſe the Rent of the former Eſtate, (viz, 


78 1.) were payable Nyarterly, (vin. 19.5 l. per Quar- 
ter:) What is it 1 D the farchaler 
6 per Cent. as before ? e IN Rb 2 
Set . 0146). (the Intereſt of 1 J. for a Quarter of 
M Year) upon A, to upon B; then againſt 19. 4 
(che Quarter Rent) upon A, you have 1329-244 
upon 3, that is 1329 J. 4. 10:44. the Anſwer, 
Which is 29 J. 47. 10 4 d. more than the former; 
that being accounted by Yearly, this by Quarterly 
Payments. N 9 


A'Sum of Money propounded, to find the Annual Wl | 
© Rent of a Free-hold Eſtate that ſuch a Sum wil 
purchaſe, at 4 given Rate of Compound Inte- 


4 


co oc 


His is the Taverſe of the lud, and therefore the 
Proportion is : = 
As 1 to be Annual Intereſl; NES F 
So is the Sum propounded to the Annual Rn nr. * 
hold Eſtate,” ſo as to poker font Cent. Comp. Intereſt 
for my Money, What. muſt the Annual Rent be'? 
Set 1 upon A; to. 6 upon B; then againſt 3650 
upon A; you have 219 upon B.: The Anſwer is 


2191, per 


Pro- f. 


v4, — — 


eee r 
' Problem. XV. . 


The Annual Rene of 4 Freehold Eau being known] 
and alſo the Sum of Money which was paid for 
the ſame, to find what Rate of Compound In- 
PA OY FRY have for bis Money. 


The Proportion is, 


8 % Sous given tor; 
A So 1 the Auwual Rent to the Rat — 


Example : There i 1300 L given for a Freehold Eflate; | 
who Aunual Rent i 78 |. _ W 
has the Purchaſer for his Money ? 


Set 1300 u n A, to 1 El 7. 
upon A, is. os u on B: 


6 per Cent, for his Money. 


If it be demanded, How sey Tua Purchaſe @ | 


12 Eſtate is worth at any ue Compound It 
tere 
The n 15 


As the Rate of Intereft is 0 15 
So i 6 to the Anſwer. 


Bample ar per Cent. 


Set. og upon B, to 1 u A; then againſt r v 

on B, js 20 en Ad bt 5 pey Gras: it Is worth 20 | 

Years Purchaſe, 1 * 
2 N 


"& JF JG 


: 2 
4 N 
- 
: 
. F 
. 1 
- . 
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At 6 per Cent. it is worth but 16,66 Years Pur- 

chaſe. For, bs * Ft ak ö Nenne 
AS „06 n B, „% 1 en A; x $1 T4 iS 
"SO 1 1 ba B, te 16.66 open N. that ; 11 16 n 
ä 8 Month, and ſomewhat more” | al: 


The Converſe of this is, to ud Se Miner of 
Tears ' Purchaſe what Rare of YE the Bier heth 
for his Money. | 


Say „As the Number of Years Purchaſe is 
Sow 14 K 712g . P56; * 


| Example: A free-hold E Trang * at 20 Narr 
"Purchaſe; 4 Rote Intereſt path Lt Puy 2 
for bu Money ? 5 


* 


'* Set 20 upon A, v0 5 upon B, ne upon 
A, is «05 n B; e! 5 per 2 5 * 


, Þ a» 5: < 
77 £165 v * 


Sy 


. 


1 F þ 4 a 
. 1 5 * 1 + #* . ” 4 = 7 - 4 * „ 
— 7 a i 5 3 N 3+ 7 UE 1s - l 


* 


= SECT Xin. : 


* — 
2 


— 


uw 


The Bute 2 Elis 


201 Problem. IA i d. a en 


Fade! 54 nn 13 bor 7 - 


Five. Perſons CDEF. ai, 2 4 "Bak | 


or Stock, of Aener, fin a 309 I. wiel which they 
Trade and gain 40 |, what pat of chi Gain muſt 


each Perſon receipt tohalamas bin Money put in ? 


NHE Inſtrument will reſolve this and ſuch * 
| - Queſtions un 8 


BY 23% . vant) 


nd ales . Pre 
weren. : T = R514 Y 


As the whole Stock; 
1 to the whole | 
2 80 & excl Men 4 Koc, 


ro hit POTEN, San. * 

Therefore, Set 360 the whole Stock upon þ A. to 4 | 

the whole Gain upon B, then LN each Perſ 1 
Stock upon A, you bave his in upon B. 12 

againſt 108 upon A, you have 12 upon B. 


who put 108 . 1 8 
Ae e eee 
3 3 2 Stock 


4 
* 


I 


2 


” A 
_ Sw Tt * __ 


* 3 Py 
. f I 
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ee - Gl i 


By which it appears, cher chis Queſtion ( which 
by the Pen would require ſive Operations) is reſolved 
by the Rule ar one. | | : 


A Aim of this Rule with Time. 


Two Merchants join together, H put. i 0 1 
6 Months, F put in 80 |. for 8 Months, and they 
gained 501; How much muſt each Merchaut have 
ef the Proſe? - i... ..;\ 3 


— 


The Proportion will be, 


(1) As 1 5 10 6 (Months) „ 
So #60 J. 0 360. 


(2}As- 1 #5 te 8 (Months) ; 
So is 80 1.'to 640. 


1 


Set 1 upon A, to 6 upon B; then againſt. 6o upon | 
A, is 360 upon B. | p 
Again, 


Sect XIII. The Rule of Fellowſhiv. ans 
Again, Set 1 upon A, to 8upon B ; then againſt 


8 upon A, is 640 upon B, the Sum of theſe is 


« 8 a „ a Ez & t - ITS "I" 4 aq . ww 
oh" 4 - *F ' a 
„ — 
Now for each Merchant's Sh 
| r s Share. 


1. Set 1008 
360 upon 
much is H's Share. 


upon A, to 50 upon B ; then againſt 
A, is 18 upon I. chat is 18 I. and ſo 
2. Set 1000 upon A, to 30 upon B; then a ainſt 
640 upon A, is 32 upon B, which is the Share 
belonging to F. * U } | ISO 
mi. 


80 1 muſt have o'* 


þ „ Hoe ew ws .. * 48 
— ́ — 
= 
The whole Quin 50 L. 
\ 

' 

A 
Fa 
'T% 

— — 1 a. ( 
—— — 2 2 * 
9 
* 
* 
„ 
— 
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A 10 8 


Military AFFAIR'S, 


ewe. * 


; 2. he + 


Any number of Men being propoſed, to place them 
in Battalia, ſo that there may be 4s many in 
Rank as in File, and ſuppoſing them to be im- 
batteled at Order (which is 3 Foot diſtance in 
| Rank, and File) to... find how many ſquare Foo 
of Ground they will take up ?- 


Example. ET the Number of Men 1 be 
3600. Set the Lines C and D even 

at the end. Now foraſmuch as the Number 
given doth conſiſt of an even Number of Figures, 
ſeek the Number, viz. 3600 in the ſecond Radius 


on the Line C, and againſt it on the Line D, you 
wi 


gest. XV. Of UE) fairs. = ; 


will find; 60,'ſo'' many Men 1 in "Rab 


and as many in File. 1 N 10 1 


Now to find how um ſquares Foot of Ground 


they will -occ opy : 

Set 1 upon A*to 3 upon. B, then againſt Go upon 
A is 180 upon B. 

Then ſet the Lines C and P even, and find this 
Number, viz. 180 on the firſt Radius on the Line: 
D, and againſt it you have 324 


1 


6 copy, OP at their — three Foot. 
Problem I. 


Any Number 4 Men being grepaſed, 10 1745 oY 
in ' Battalfa, in ſuch qrder | that there may be 
twice 6 ; many in Rank, a in File, and that they 
may Hand at cloſe Order, which 1 1 + Foot: 


Example. I ET the Number given be 1800, ſet 

the Lines D and Ceven, and count 
half the Number given, viz. goo, upon the Line 
C, and againſt it you have 30 upon D, which i is 


the Depth of the File, and then there muſt be 60 in- | 


Rank, which is twice 30. 


Now for the Ground theſe will o occupy being at 
cloſe Order. | 


Set 1 upon A to r.5 upon B, then againſt 30 upon 
A is 45 the ſide of the Ground, — 
without moving the Lines, ſeek 60 upon the Line 


L 8 255 ö 


he n C, and ſo - | 
many ſquare Foot Ground-will'theſe Soldiers oe 


— 


— — — — ow — - 


#.c ih 


2286 Of Military Afirs. Bett, XIV. 
A, and ainſt it you e B, which is 


the Length of the Ground. 
85 for 1 Area. 3 » 
1 upon A, to 45 upon B; then againſt go upon 
A, is 4050, and ſo many ſquare Foot of Ground will 
theſe 1800 Men occupy at W_ 27185 ; 


Problem I. 


Any Number of Men being FEM Th to bi gu in 
Battalia, and à certain Number named to be either 
in Rank or File to find the other Number, 


Example. ET it be required to place 1200 Men 
in, Battalia, ſo that there ſhall be 15 
in File, how many.muſt there be in Rank; or how 
many Files muſt there be? 
This is reſolv'd by the Lines A and B. And the 
Proportion is, 


As 15 the Depth in File, ir to 13 


So is 1200, the Number propoſed, te 80 the Number 
of Men in Rank. © 


— 


1 


. XIV. Of Military Aﬀairs, tap 


Any Number of Soldiers being given, together with 


their diſtance in Rank and File, . t0'order 
into a Square Battalia Gr. 
1 5 * g 14 FT 


Example. ET the Number of Soldiers given be: 


5400, their Diſtance in File 6 Foot, 


and in Rank 4 Foot. 


Set 6 upon the Line A, to 4 upon the Line B;, | 


and then againſt 5400 upon A, is-3600+nppn. B. 
Then 3 Line; D and C. even, and Trek 360 
in the ſecond Radius upon C, againſt it you have 60 
upon D, the number of Men to be placed in Eile. 
ES for the Number of Men to be placed in 
nk, iay, | . 
As 604 to 1 on the Lines A and B. v 
$075. 5400 6 90. SIRE 


« 4 


Now if you multiply 60, the Number of Men in 
File, by 6, their Diſtance, the Product will be 360, 
the ſide of your Ground. DSS) 

In like manner, if you. multiply go, the Number 


of Men in Rank, by 4, their Diſtance, the Product 


will be 360, as above; which ſhews, your Ground 
HAY ſquare, and is therefore a Proof of the 
or | * 


* 


228 , Mary Ur: Soct. XXV. 
Problem v. 


If. 1000 Soldjers may be - Lodged or Quintered in 
* 4 ſquare: Piece of Ground, whoſe fider # 400 Foot; 


how many Foot long) muſt . the. fide-- of ar Square | 
a, that the opens included may oye _ 


1 The Proportion: willbe,\. 


Ap 
(1A $: is te 0 (the Side of che fro 

Pbich will Lodge 1000 o Soldiers): A 2424 
Se 1s - _—_ to. eech, 43 0 


6) U 1005, is to 4% 6 4745 a = 5 1 l 
80 is 160000 to 640000, 7001 10, 


Now (clay. the Lines D and C even) find this 
G40000 in the ſecond Radius on the Line C, and a- 
= it you have 800 upon D, and ſo much muſt 
Side of a Square be; to Lodge 4000 Soldiers 
with the ſame convenience that a 1000 were Lodged 
BW. a — — er, Won. N 


s = ” % * - * 5 p ” 
- 4 6 * k * -* 0) +. 4 [1 
5 * es. # - " A BYE > 


' 


% Off — 269 - 
. ͤ — — . — — 


8E CT. XV. 


of Trip licate Proportion: 


Tri plicate Proportion, is "ſuch. a Proportion 
as is between Lines and Solids, or between 
Solids and Lines, of "which I ſball give 
ſome Examples in the following Problems. 


Froblem n 


If a Bulle — Diameter is 4 Inches; 2k 
9 Pounds, what ſhall another Buller of the ſame 
Metal weigh, whoſe Diameter j 8 Incher p 


81 4 (che Diameter ofthe Buller | ropoſed) up- 
om the ſingle Line, to 9 the weight on tit Line 
E, chen againft 8 upon the fingle Line is 52, which 
: he 3 of che Bullet whoſe. Diameter is 8: 
nches. 

And as the Lines row ſtand, you N ſind the 
weight of all Bullets of the ſame Metal; fo 
the Diameter upon the ſingle Line you oy the 
weight: upon the Line L. 


r againſt 


230 Of Triplicate Proportion. Sect. XV, 
Thus, if the Diameter of a Buller | 


| : Inches, — 7. 3 
boy 8 Tx willy 30.37 Pounds. 
C7 48.23) 


Having the Weight of two Bullets FE, the ſam 
Metal, and the Diameter of ons of mY 
find the Diameter * the other. 


His is but the Converſe of the la and 4 

fore without moving the Lines, find the 

eight on the Line E, and againſt it Fog haye 
the Diameter on the ſingle Line. 


Thus, if « Bullet 


07 Pounds, the (5. 23 
weighs 5 Diameter I 5.97 — 
will be 


t 
c 
1 


= K . 
\- 


Set. XV. of Iriplicate. Proportion. 2 31 
Problem ur. 


F 4 Briſs "IP whoſe — i; 8 Inches, 
weighs 640 Pounds what ſhal another Gun 
weigh (of the ſame Shape and Metal) whoſe 
Diameter is 6 eb? 

ET $ upon the ſingle Line, to on the Line 

inſt 6 upon the Aach: Line is 270 


8 E, then TA 
on the Line which 3 is the Weight of the Piece 
whoſe Diameter is 6 Inches. 


Problem V. 


There is « Conical Tun which contains 6:0 Gal. 
lone, the Diameter at the Bottom is 80 Inches, 1 
the Diameter at the Top 11.2 Inches, and the... 
Depth 30 Inches ; it is deſired to makg another 
Tun in the ſame Shape with the former, that 
may contain 800 Gallons, To find the Diameter 
Mo e and 2 the 
Depth. , fl 


1. For the Ges > . 


Ger 6:0 (rhe Content of the firſt Tun) upon 

the Line E, to 8 (the Bottom-Diameter) on 

| the ſingle Line : Then againſt 800 (the Content 
of the. ſecond Tun) upon E, is 87, which is the Dia- 
meter ' ſought« 


2» For 5 


- FN 
, = % 
174 

* 


| . D ns 6 4 
232 "Of Triplicate Propertion. ect. xv. 
. For the! Diamiter a the Tp. 


Set 620 upon E to 71.3 upon the ſingle Line, 
then againſt 800 agen B is 7 4 the Diameter 
fought. | 


* For the Degeh * 1 


Set 620 upon E to 30 upon the ſingle Line, then 
againſt os! upon E is 32.63 N required, 


5 80 the Diameter and Depth of this Tun are 1 


followeth. _ 1 a 
8 Bottom 74 Frivtdo; 97 | Y 

, Top- Diame ter 77-4 9 
1 * n I 
| 


but the frſtof theſe being found as above Aired, 
"rhe other may bediſcoyer'd atone e by 
the Lines A an B. Thus: | 


Set wy updn A to * upon B, th B, chen 2 u 
up 15 77. 4 upo an up on A 1 B 
32.63 upon B, hich alſo Nee +4 he Die Nen 1 
and Depth of this Tun, are in porportiof to che 
Diameters and Depth of the Tun firſt propoſed, 
And the like may be done for any Cask: of Which 
I need not give any Examples. 535 


& XV. Of minute Prepertim 235 
Nene g 11 74 10 2094 UM nns e 1 
* 7111 3 Problem v. ee £13} 9 
"i There & 4 Ship of 60 Tun Burthor," which ms 
ſures 44 Foot by the Kyel, and it = required 0 
make another Ship of 30 Tun Burthen, f the 
e Shape. wieb rhe. firſt, How many Foo long 
muſt the Keel of the ſecond Ship be * - -\\ (© 


- * . v4 
7 97 a 


3. nagt th 4 no: % n 
1 GET 60 upon E, to 44 upon the ſingle Line, then 
| | againſt 360 upon E, is $0; on'the\fingle Line, 
which is the Length of the Keel, require. 


; 1 » T6 »vverr an Lie Lang odt-ai v5 
Now ſuppafs in the: Het Spie the middle Beem 
be 17.6. Foot, Lad the Beni ot be Hold. 1.76 


g dot, „ pills ni art OG: Nenn ee No 
MM. > af od en . flew. raul 
7 To find theft Dimenſions of the ſecond. Ship,” 
Set 44 upon A, to 80 upon B, then againſt 7:96 
2 WF upon A, is 32 upon B, which is the Length of the 
WH Beam, And without moving the Lines, ſeek 7.76 
11 upon A, and againſt it you have 14.1 upon B, 


i WY which is the Depth of the Hold. So the Dimen- 
4. ſons and Burthen of the two Ships are as fol- 


bY loweth | 
; 1 ave Ship 


Keel : 4180 | | 


Depth of the Hold —— 9. 7614.1 
Burthen —ꝛ — 6066 Tun, 


1 | 232 
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/ * 


9 


To find the Burthen of any Ship, whoſe Length, 
RI, and Depth is given in Feet, the Common 
e is, : 4s | 


- . Multiply the ** of the Keel by the Length of the 
Midfbip Beam, then Multiply the Produf# * the 
Depth of the Hold, then divide this laſ Preda by 
100, the Nwotient gives you the Tuns, But when 
there is no Allowance for Guns, divide the laſt Produf 
by .95- SORES 

Thus, in the ſecond Ship abovementioned, mul- 


tiply 80, the Length, by 32 the Breadth, the Pro- 
dut is 2560 ; this multiplied by 14. 1, the Dep! 


gives 36096; and this divided by 106, is 360.96, 


that is, 360 Tons, and 96 parts of a Ton, which is 


the Burthen of this Ship, allowing for Guns. But 
if there be no-Allowance made for Guns, divide 
the laſt Product, v/z. 360. 96, by 95, in this caſe her 
Burthen will be found to be 379.95 that is, 380 
Ton yery near. 9 x 


* 


SECT. 


_s 0, SS ef }Þ 4A 2 cv» 4 


. 
— nd — 
— — —— — 


— 9 
* : 
* 
* * 
- 1 d 


1 — — —— 1 
: £ . 


— —u— 


PROPORTIONS 


> P 1 * 
9 . * 
* . * * 4 
4 3 , , it. 
x ” 
' YT * 
„ 4 
( 


vw 2” ws 2 


W< w» $5 $v 


n ; Ji $1 
4 4 J 4 
$ | | L E- 
* q : 
- ” 


n ſhewn in Page 42, that if the Diameter 
of a Circle, 


er 


W 2 Ob 


Circle, be 1, the Circymference will be 
3141592,” and the Ares 785398, the Square-Root 
of .785398 is .886227, and this. is the Side of a 
Square, equal to the Area of a Circle, whoſe Dia- 
meter is 1. And the Square-Root of .5, viz. .707107 
is the Side of the greateſt Square-that can be in- 
ſcribed in a Circle, whoſe Diameter is 1: So that 


if che Diameter of a«Circle be 1, 


| _ Circuriference 3 
Square equal 
che. J Squ. inſcribed 

Area 


125 


ad 
* 


Note, 


[4 
—} * Nee Þ> 
— 9 
_ | 
T. xo 
% 
; FRETS . » 


—U ie ——— — — 
K 8 * 4 id. 


of — — D 
—— 
5 
— = m 


— — 


— 


= 


Ci RES : 
TUE: 19042 


RRR 
The $q- equal Cwi ) .2820g5 

Sq. Inſcribed Cbe / 225079 

T1 CY Area. e * 


"If the 3 a Circle be 1, 


Diameter 1.126359 
. r $4497, | 
f f 1 | 1 1 I's: Fl 
hd: Wha bt * ot. cue. bes 
4 T0 =” I.2 324 F% 
I N A I! tar — 47 4 fe t 25 4 =o 


welt wall Tt the" Diameter ot a WL 15 
5 10 &310 28 ol 20 


* : s . 20 
- | raed] rom 


2 I; ' 4 ths” To 8 + In 0 ; 
ee 55 angry Ins OY 


to b Thin . Foot c 


Theſe emiſe ſeg, 1 Mall here 15 1 

ful In 324 a8 wich FOE F ele 5 by the 

Pen or Inſtrument, - A , 
5 


n 


1. Tht 


236 rau 42 Circle Sekt XVI 
weer at une Eircumnfarencs or 


8 


1 


. XVI - Proportions in a Gireſs!. a0 


As 1 is to 3-141593, Or, Oo ire e's wi 
As 62 i831 is tor; 5 


$0 15 the Diameter to the ann 
1. The Circumferencs given, * to be the pu, : 
4 ris ro 431831, Or, | gp N 


12 , | 
So is the Circumference to the Diameter, 1 


„ The Diameter ben, 4 the Side of 4 
7 to 10 Circle, * uns 7 Spur 
| 46 Ni 


47 1 f i to «886247; or, 7 3 0 Ty ai. - 
As 1.12879 is to 1; 
So is the Diameter to be Side of 2 Square en 


1. The,-Side, uf ;@ A Square: giuen ts fla 1h: ee 
"if # Cirels whoſe Ares IP „ the Squanes 3 


As 1 is 1.128359, 


* 
14 f 


. 


* ©." 
* hs * : 


Ar . 886227 ig th 13 %/%% ů GUꝙꝓniu aneg ll lt YL, 
is the ſide of the 2 £0 the Damen Fought, 
ye ont: Of art t wh 
. The Circ:umfrence given, to: 7 bu #1 of 4 
a See rqual to, the Circle. ys 16mm of 4x 
As 1 isto ad ogg, Or, . 
As 3.54598 is to 1 ; 
$0 is * to the ſide of the $quari 
required. 
BY 0? 2 | / 6. N 


Fe 
N. 
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6. The Sie of a Square given, to fad the Cireunſe 
rence of «# Circle equal tothe Ow? 


/ 


4. 1 is to 3.5449 r, Or, 7 71 

- 282095, is to 15 

$9 is the ſide of the Square to the chene 
ſought. 


the greateſt Square inſcribed. 


As 1 is to 70710, Or, | 
As 1641421 is to 1; 
$9 is the Diameter to the $ide required. 


8. The: # Square given, to find the Diencte 
of 4 2 that ſbal circumſcribe the Squares | Y 


4 1 is to 1.41421, Or, 

A 707107 is to 6; 
So is the Side of b th the nen, 
| fought, 


3 The 4 mference 
Side of the Square . N © Jef 2 


Ar 1 is to 225079, Or, 
fs 29 is to 1; 


$0 is ie Circumference to the Side required. 


40, The 


7. The Diameter of a Circle given, to fa | the ſds of 


1. 


Sect. XVI. Projurtions ins Girels 8 239 


* — of eee that * e 
Squnre. 


Ms r is to 4.4429, Or, 3 
As 9225079 is to 13 


Se is the Side df the Square to the Cireumference 
- ſought, \ 


11. The Diameter of Circle given to find the Artes 


As 1 is 0.788395, Or, 

As 1.27324 is to 13 

806 is the Square of the Diameter to the Aves re- 
quired. 


12. The Aria of «Cie. gives, to b. the Diameter 


As 1 is to. 27324. Or, 

As #785 398 is to 1; 

Ss is the Area to the 8 7 uare of the Diameter, 
whoſe Square-Root is the Diameter ſought. 


1. The Circumference 5 4 Circle given, to find the 
Ares. 


As 1 is to 079577, Os; 

As 12. 566 36 is to 1; 

S. is the Square of the Circumference to the Ars 
ſought⸗ 


5 c | , 4 * | W 7 F 3 [IS ads * 
8 8 ' | itt F 


14. The Arco cn. ene ele den. 
ference. 


A. 1.18 to 12.3663 Or, 


4. . 079577 is to 1 27 
* is the Area to &o Square of Vary 


- cence, whoſe Square-Roat is the E 
required. 


Such of theſe Proportions as rate to finding 
che Area of a Circle by the Diameter or Chae 
rence, being of moſt general uſe, and requirir 
ſome caſes, more exactneſs than can be attain 15 
by the Numbers here given. I have here added 
two Tables for that purpoſe, which were Calcula- 
ted to ſixteen Places, and are here Printed exa&! 
true to ten Places in the Fractions, only the i 
Figure i is made one more, where the cron Fi- 


gure was above 1 inet 2. 


— 


\ N 


** 


* 
py i 
* 


8 
e- 
in 
0 
d 
N 
* 


| 


A OE. thewin 
| cumferenceof any 
Yards, &c. to any — 1 in 
Fe et, Yards, Sc. from 1 I to ts, or 


10 to 126. | | 


r Area, Rt W 

3:94. Fm | | 21475926555 
4.1] +9503317777 | [347719189 
11 2 | 1-1309733553 | | 3-769911 1843 
1.3 1-327322096L | | 4.0040704497 
I.4| 15393804003 |, [43982297130 
1.5 1.7671458676 ** 47123889854 | 
1.6 |-2-0106192983 [- | 5-2265482457 
1.7 2-2698006922 |, | $:3497975111. 

| 148 2-5446900494 |. | 56548667765 
191 2.8352873699 ] . | 5-9690260418 
2.0 3.1415926536 | | 2831853072 
2.1| 3.46360 59006 83571 5721 


2.2] 3.801325.1108' 


2.3] 4.1547562844. 
2.44452 9534213 


17.225663 1033 
| 7-53982236 3 0 


2.5 | 49937383212],  7.8539816340 
2.6| $-3092915846} | $.1681408993 
2.7 | $-7255526112,  8,4823001647 

2 | 6,1575216010 | [ 8.7964594301 
291.6051995 542 9. 1106186954 
23.0068 58 34706 2429219608 


l —— 
S 


% * q 
wo R 
o ——- —_— — cs}, ©. wi — = — . 


[69113038379 | 


13. | BY 47676350 af © 9:93 39937 _ 
3. þ 80424771932. +] 5 
3.3 | 8-5529859994 0.36725 5756 
234 |... 92792027689 . || 106314150222 

| 3-5 | 96211275016 [1865742876 

i 3-6 | 10-1187601976 11-3097335529 

3-7 1 19:752T Err 83. 
3-8 143411494795 56338650836 
3.9" | 11-9459060653 | | 14.2522013490 
4.0 P12. 56637206144 12. 12.5663706144 

—__ 

4.1 | 13-2025431267 - 12. T2.88052.98797 

4 42 | 138544336923 || | 131946891451. 

{ 43. ee, 13.5888 484 104 

T 44 | 52053984623 | 1. 13.82 30076758. 

| 45 | 35:9043128088 1*1 14,1371669412 

| 46 | 16. 619035137 75, „ 144713272953 

] 47 12.344454 f 476 5485479 

- 4.8 ©] 18.0955736847_ | | 150796447372 
4.9 [188574099 32 || 15.3938040026 

eL see 2822 

5.1 | 26.43 ee 

14.2 BEL ot: ＋ 16.3 362817987 

| 53. 2067 44998 16.644 10640 

{ 5-4 | 22-9022104hk47 6. 964603294 

| el 23.7 592h44423 | | 11:2787595947 

5.5 ['24.6300864pgt- | | 17.5929188601 

| 5-7 | 25-5175Þ63888 ( 19.9070781255 

| 5.8 | 26.4207942167 | | 18.2212373908 
9 | 293399100679 |] 185353966562 
 6,o 29.2743228823 18.8495559215_ 


bo 


63.6172512352 
$3.C172502352 


— 


243 


24 — 


. Area nba Choumtorence] | 
aan, TIS 
+ | 39-1907054010 | - | age (554464 
Z1.172453105% | | 19.7920337176| 
| 32-16990$772% |. | 20.1061929830 
1 33-18307 34035 1 | 20-4203522433 þ 
34-3119439976 122 1115127 
1. 35-256523 5549 2 6707795 
36.3462110755 |: >| 21. 3628 300444 
137. 392806 5394 14421 676389309 
38.4545 1p006.5 | | 24-9981455751 
ACTIN | | 22.3053078405 
41420407901 22. 6194671058 
"41,85 3868 1274, (24336262712 | 
43- 9004034270 | | 1 2477856366 
44.17 86466911 | 3.561 9449019 
45-364597917% } 23.8761041672 
46.562 50 1078, ” 24 1902634346 
47.7836242611 6 | 24. 5044226900 75 
9 | 49.0466993776 | 248185819734 | 
152: 26534524574 | 25+ 25-13274 12287 | 
51. 297785063 | | 25: 25-446 900494T | 
2.81017 506 | 25-7610597594 | 
541060794765 [260752180248 
3554776944092] 26.389378 2902 
4-56. 2 26.703 5375555 
58.088 d 48 1642 27.0176968209 
59.446786 9876 27.33 18560862 
8 | n 
2. 21143885227 1279601742169 
| | 28.21433388230 


— ud 
— — — 


Dia. j © Area. T Gircumference. 
— — 4. ye.Hl — | | — of 
9.1] 65.0388219109 | | 28 5884931477 
9.2 | 66.4761005500 | . 28.9026 524130 
9.3 | 67.92908 71322] | 23.2168116784 
9.4 | 69:3977817178 | | 29.3309709437 

{ 9.5 | 750.8821842466 | 29.8451302091 
9.6 72.3822947387 | | 30.1592894745 
9.7 | 13-8981131941 | | 30:4734487398 

| 9.81 75.4296396127 | | 30.7876080052 
9.9 76.9168739946 | | 31:1019672705 
10.0 | 18-5398153397 | | 31-4159265359 
{ 10.1 "$0.1184566482 1 77750858017 
10.2 | 81. 7128249199 122. 0442450066 | 
10.3 83.3228911543 | | 32.3584043320 
10.4 84.9486653531 | | 32.6725635973 
10.5 86.5901475146 32.9867228627 
10.6 | 88.2473376393 33.3o008821281 

| 10.7 | 89.9202357274 33-6150413934 
| 10. 8 91.6088417787 33 9292006588 
| 10.9] 93.3131557933 | 342433599241 
| 21.0] 950331077710 34-5575191895 
11.1 96.7689077122 34. 8716784548 
11.2] 98.5203456166 | |'35.1858377202 
11.3 100. 2874914842] | 35.4999969$856 
1.4 | ro2 0503453151 | | 35. 148.7 
11.5 103.868 90710933 7 — 12 3155203 | 
11.6 | 105.683 1768668 | 5 4424747816 
r1.7 | 107.5131545875 36.7566340470 
11.8 | 109. 3588402715 37.0707933124 
11.9 111.2202339187 37.3849525777' 
4% ] 1132973355292 | | 57.698111843t. 


Sei. XVI. The Uſe of the Table. ay 
The Uſe of the foregoing Table is obvious, fat 

} a. r 81.3933 ft 2 alt 83 RDX 
. Ir the Diameter of à Circle be Inches, Feer Tru, 


Ge. not exceeding 12, you have it in the firſt 
Column to every tenth part of an Inch, Net, Yard, 


. And againſt any Diameter in the firſt Column, 


you have the A A the ſecond Column, and the 
Circumfcrente in the third: And the Area is always 
Square Inches, Feet rurde, Ofc. according as the Di a> 
— 27 Circumference is given in Inches, Feet, 
a I * 0 
2. If the Diameter given be intire Inches, Feer, 
Yards, Cr. not exceeding 120, you have it in the 
firſt Colamn, by raking away the Point, for b 
this megns the enths are made Vnits; but in th 
caſe you muſt remove the Point two places towards 
the right Hand in the Area, and one place in the 
Cir cumference. : = | 


Thus if the Diameter | 

| Area is 105 683176658 

be "ey thed Cireumfer is 36.4424747816 ; 
But if the Diameter | | 


nes Area is 10568.3 1768668 [ 
be 116, they Cireumfer, is 364.424747816 


| And for the ſame Reaſon if the Diameter q 


2 
* — 


| Area is 10 56831.768663 
be 1160, the Circumfer. is 3644. 24747816 


M 3 3.11 


— 


| 
| | 

: 

i 

| 


: 
. 
——— — ll. n oe — : — — — — — — 
* = 


* 
: 
* 1 
—ṽ— m — — — 2 
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3. It 2 paws in he Area of be multiplied bY 4 by 4, 
* product wi e the Area o role 
the Diameter of e heref on 
Area of a Circle — Diameter 3 is 22. — bros 
not found in the Table) may be readihy obtajng 
For the half of 22.6 is 11. which und 1 the 
15 N _— again it 26 100. * = * 
this multiplied by 4, is 401. 14996393 e — 
of a Circle whoſe „ nag is oy 

2 the Diame 55 A of a or cr 
Cone be given, multip e Area againſt t ja · 
meter "oe . Ahe the Produdt will be 
Content "of % Cylinder ; or by one third, part 
the Altitude, the Product be the Content of 
the Cone. 

5. If a Our; Sphere and , have the "hw 
Diameter and Altitude, their Contents are as 32,1. 
Suppoſe the Diameter and Altitude 1, tha Ares 
againſt 12 is 11 3<97 3355292, this muluplied We 


4 1357. 1680 263504 Cylinder.” 
gives 5 904-7786842 336 Sphere. 
452. 3893421168 Cone. Ei 


80 — any Area multiplied by two hirdsof it 
Diamerer, gives the Solidity of a Sphere of that 
Diameter. 

6. If the Diameter of a Sphere be doubled, the 
Area againſt the Sum is the Superficial Content, of 
the Sphere. As, let the Diameter be 6, the double 
is 12, the Area againſt 12, is 113.097 3355-92, the 
ſuperficial Content of a Sphere whofe Diameter 
15 


42 8 Sea. XVI. 


41 | 

b 1 1 : 4 
A Tabs thewing che hn and Di 1 

meter of any Circle, in Jucbes, - * 
Zurds, &c. to any Circumferente in Inches 
Foot, Tards, &c. from 1 to 12 or fr 
10 = 120. | L 

RT 5 . | Diamecr. de 

' r — — 35 — A I 

| 1.0 9195774715 | 1318309886 

f 1.L | ,0962887406 | f_ © 33099007 
124 1145915590 | fo 197 185344 

| 1.3 | 13448595269 |. 4130048320, 

| 1.4 | -F559918442 f | 4456358407) 

F 1.5] 1790493110 | | 4774648293 

1.6 | © 2037183 272 + 630929 $9179 
448 2299788928 ] 441125 806 5 
1.5 | 2578310078 [( 7729577951 
1.9 . monct 56047887837 
2.0 þ +31 -31830988 1 5 65366197724 | 
2.1 | :3509366495- — ke "6684507610 
2.2 |. \13851549623 | | 7002817496 
2.3] -«4 209642445 | | --+7321127 382 
2.4 | 4583661361 1 7639437268 
2.5 4973551972 [ 27977747155 
2.6 | +5379437077 82767 
2-7 | 801197676 | 83943669227 
28] 6238873763 8912676818 
29 5669246535) 230986699 
30f 27161914321 . | 


BELZEI £44 6x) 5 | S 
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f * n re © | Diamerer. | 
SEL i 7641395016 || .9861606472] 


3+2 | .5145733086 | 1.0185916358] 
13-3 | 8665985651 | 1. 0426244 
3-4 | -9199155711| | | 10822536130 
3-5 | -9748240264 1.1149846016 
43-6 45 13240312, 1.14591559093|] 
$37 | 2:0894455855 | - | 11737465 389 
3.8 1.2486364855 1. 209575675 
3.9 « 12752732414 1.244308367 
22232222441] 12222294447 


n AA___r__s__ r©JþÞ© 


4-1 | 1.3376992967 | 1,3050705333 | 
4-2 1.4037465981 I 3369013250 | 
424713874489 6] 
4.4 1.5406 198491 1.400 5634992 
J4-5 4h pb ae [14323944878 


* 


7% 


_—_ 
— 


46 1 1.6838592979 146422547644 
| 4.7 | 17578663454 14560564651 
148 } . 833464944 | 1;5278874537 | 
14.9 | 1-9106550918 | k.5 597184423 — 
(59 | 1 1.9894367886| | 1.5915494309 
15 1 | 2.0698100349 | | 1.6233801495 
+ [5 2 | 21517748306 1.65521 14082 |” 
+ (5-3 {| 2.2353311757 | | | 1.6870423968 ; 
5.4 { 2 3204700703 | ' |1.7188733854 {+ 
$.5 | 2.4072185143| | 1.7507043740 
$5.6 | 2 49554950977 1.7825353626 
: $5.7 | 2:5854720505 1.8143663512 
135.8 |] 2.6169861428| | 1.8461973399 
15.9 1. 7009 17845 18780283285 
] 6-0 12 2255 89757 + I tt — LY AB 


* 


Ul 


gect. XVI. 


_ — ._ ws. dl 
— _ * 


| 


= 


Ms 


— 


* N 
. 
6.1 [| 2.961977 712 YE 1.9416903957 
6 2 3.0589580062 | | | 1.973 5212943 
6.3 | 3.1584298437 | _ | 2.0033622330' 
6.4 | 3-2594932345 (2.0371832716 
6.5 3.3621481728 2.069014 2602 
6.6 | 4653946605 21008452488 
| 6.7 | 35724326977 |- [21326762374 
| 6.8 | 3.6795622843 | | 2-464507 2260 
6.9 3.7886834203 | [21963382147 
7.0 | 3.899296 1058 2.22 $1692033 
7.1 4011503406 2. 2600001919 | 
7-2 | 41252961249 | £.2943311805 
7.3 | 4240683438) þ £:3226624691 
544356623419] -| 2-3534931578 
75 | 444762327745 | 23873235464 
7-6 | 414963947565 W hd th 
7.7 | 447181452880 | | 2.4509861236- 
7:8 | 48414933689 } 2482817122 
7-9 149664299) 3% -þ2:3146481009 | 
8,0 | 4:9929551799 | | 25464790895 | 
8.1] 52210779081 | . 2578310781 
$2 | 5.3507891867 |. |2,6101419667 
 $.3 | 5-4820920148 | 264192720353 
| 3.4 |5-6149863923 | 2.6 538039439 
8.5 | 5-7494723192 | | 2-7956340326 | 
| 8.5 |5.885549795s | -| 27374659212 
8.7 | 6.0232188213 |- | 2.7692960093 
8.8 16. 16247939650 2.301 1269984 
8.96 3033315213]. 2832957987 
9:0 1 6.4457151953 286478897772 
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2 
=_ 
NAN 


of 


| 


.T 


F 


; 
þ 
4 


4 
| 
| 
| 


"Area. 
6. "6.5898 r04187 
6.7354371916 


 6.8826555140 | 
7.03 146 538 58 
7. 1818668070 


7-3338597777 
7-4874442978 


7.6426203673 | 


7.1993879862 
7-9577471546 


$.1176978724 


8.,2792401396 | 


8.4423739563 


8.6099 32244 
- a 


8.7734162379 
8.9413247029 
9.11082471 3 
 9.2819162811 


9.4545993944 
9.6288 140571 


9.8047 4026923 
9.9821980307 
I0.1612473417 


10. 3418882021 
10. 5241206120 
10. 2079445712 


ro. 8933600799 


11.0803671381 
11. 2689657456 
2.0 |. 11.4591 539026 


ö 
| 


j 
| 
, 


1 


ut: 


* _ 


| 


— 
6 
R 


— — „ 
m 
, 
—_ 


- 


| 


4 8 


* 


; 
| 


— | [Dame N 


2-8966199643 
2 9284500529 
2. 9602819415 
2.992 1129301 
3.0239439187 
3.055774907 33 
3.087605 896 

3.1194368946 
3.1512678731 


32467608391 
33104228163 


3.40 5915782 
3.4377467705 


34695777591 
| 3.10 1408 7480 
3: 3-533 2397 366 

3.56503 


3-5969017139 
3.6289327025 


3.5923946797 
3.72422 56684 


3. 7560566570 
3. eder ; 


J. 3-38497186342 


3. 18309886 18 
| 3-2 145298 50 


3.2785918277 | 


3:5422538049 | 
3.3740847933 
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The Uſes of the Table are very plats; ; ie 


* 


37 the Circumference of © Gels: be given in 
Inches, Foot, Turadt, Cc. not exceeding 1 *% 

you have it in the firſt Column to every nn Log 
2 Foot, Tur di, &. from 1, to 12, "and. 
10, *. 120, in intire Incher, Not, Yardr, 22 

in either caſe you have. the Area in 
Column, and t *Diawens: in che chird, Chang, 


.Thus, if the Circumference, of a Circle 
be of fic is 8. 1734162379; WIRES: 


Mam is 3%, if "\ a 
3 {tit ary 
vat If, th Cireumlerence „ amule: 5 
L oil it 4 3 


be 105, ; thes Diam. is 33.442253 os Soy 


2. If an Arcs i in this Table be multiplied by 4, 
you have the Area of a Circle to twice the Circum- 
ference of the Circle given. Let 8.9413247029 
(che Area againſt 10.6. Circumference) be mult 
plied by 4; the Produ& will be 35.365 2988116 
which is the Area of a Circle whoſe Cirgumterence: 
is 21.2. 

3- If the Circumference of a Cylinder be 19.6 Foot, 
andthe Alt * 16 Foot, the Area againſt 10.6, 
ti * gives the ſolid * of che. 


linder in Feet, and ſo of any other. 


| | 4: IE 


x ' 


252 Te Je of the Table: Sea. XVI. 
4. If 2 8 of 4 — — Sphere be 
wen, ea againſt it multiplied by 4, gives 

the ſuperficial Content of ſuch Lander Tua Ache 

Circumference of a Sphere be 3 Foot, the Area a- 

gainſt 3 is «9161972439 ; this multiplied by 4, 

gives 2.8647889756 the ſuperficial Content of 4 

Sphere, whoſe Circumference is 3 Foot. Or thus, 

double the Circumference given, and find the Sum 

in the firſt Column, the Area againſt it is the ſuper - 
ficial Content ſought; thus twice 3 is 6, - which 
found in the firſt Column, the Area againſt it is 
. 2.8647889756, as above. And indeed, any Area in 

this Table is equal to the ſuperficial Content of a 

Sphere, whoſe Circumference is half the Curcum- 

ference ayainſt ſuch Area reſpe&ively.''. . 

5. If the Circumference of a Sphere be found in 
the firſt Column, you war Diameter in the third 
Column. Now if the Area between them be mul- 
tiplied by two thirds of the Diamerer, you have 
the Solidity of ſuch Sphere. 

ea 5 


Ei Ec Ion. 


— 


The Uſe of the 832 in Mee- 
| Haris 75 Tian and . 


| Ek Round * T7 inber. 


Problem 1. 1. ee a * 
cb nd Dos dur Rnd hes; | 
being given (in Foot-meaſure) to find the Cun- 

4 140 — en | 
kent. L 


53 5 on K 
K* 2 199000 kee 5 to e Con- 
tent N. n 

Example.” Su 1 Length of a Tree bene 


Foor, and the ircumference 4 Foot, n tag 
Content? 

Set 374. n D, to 0 (the Length) upon = 
then » the Circumference upon D, you have 
25,46 74 that is 25 Feet and amol ne haf, 
and ſo N is: the Costent. 

Note, 3-545, is the * of. 4 Cizgla 
w hoſe Area is 1. 


ow 


: ; 
_ 17 
# 


Of. Round Timber. Sect. XVIII. 


Problem IT. 


The Crrcumference 7 1 Tree tes. as 
in Inches, and the Lenges in Feen, to Wr 8 


Content i in Fes. 


HE Rule given in 1 the laſt Problem wittfarve 

here if inſtead of 3.545, you make uſe of 
42. _ (which is found by ade 3-545 oy 
12 


Exambple. The Circumference i is 36 Altes and 


the Length 10 Feet, What is the Content? 
Set 42,54, upon P, to 10 upon C, and againſt 
36 u = D, is 7.16 upon G which is the Content 


ſo yy, 1 "2 vhs « SHUT: GT 
Problem m. 


The Choimſerency of any Round Tree being given, 
te find hom much in Length it will t #0 w . 
Solid P.. tad, 


. 289 


Irſt in Foot-Meaſure, the Proportion bs, 22 


A: the Circumference upon D, isto 1 upon 4 1 
So is 3. 545 upon D, to the Length 0 dannn 


Example, If the Cireumfereace of 4 Free: . 
Feet, How many Feer in Lange wall: EN to 


make > SoRd Foot * *r 
P 7 y 2 


Sea. XVI Of Rand Timber. 253 - 

Set 3 upon D, to 1 wpon C, d * he 
upon, D, is 1.396. upon C, that is, 1 Foot and 396 
Parts. Now, 1o- many times as this is containd in 
the Length of the Tree, ſo many Feer does the 
Tree contain. 

Secondly, In Inch-meaſare, if 5 Circunferenc 
be giyen in Inches, Say, nt bob 


As rhe Cirenmference «po D, 5s aL | 
So i. 42454 f D, 70 * n nes 
| ©) 19 make = Fee. 10 i4* 5 01 „ bara, TR 


Example.” The Cireumference of a Tree is 48 
Inches ; How many greg in Lengeh wall Ow a 
Foot ?; ++ 

Set 38 upen D, 20.12 pon 41 an — — 

upon Di is 9.42 upon C, that 3s 9 
Parts, the Length required. 
Now, ſyppoling:: this, Tree Were. 20 Foot 1 
the Content will: be found to be 25.47, that at is, 
'25 Faoe,' and almoſt a half; for 20 Foot is 240 
Inches, and * n are contain d 25.475 times 
in 240» # 2140 

Ne, The common. way uſed for the Meaſuring 
of Round Timber is to girt the Tree about in 
middle with a Line, and to take a fourth e 
che Circumference fox the Side of a Square, equal 
to the Circles; but this is falſe, though moſt Men 
uſe it; for according to this Suppoſition ĩt will take 
12 Inches in Length of the Tree above - mention'd. 
to make a Foot, and ſo the whole Tree would con- 
rain: but 20 Foot, whereas the true Content ina Sat 
Foot, as was ſhewn above, | 

Note, In all that hath been ſaid of Re 32 
ber, we ſuppoſe the Tree to be equally thick from 


end to en But A moſt Trees fon leſs to- 
q wards, 


FN 


256 Of Rund Timber: Sec. XVII 
wards the Top than at the Root, the Cireumference 
muſt be taken in the middle, and if rhe Ends differ 
much, it will be the more exact, if you divide the 
Length into two equal parts, and take the Circum- 
ference in the middle of each, and ſo find the Con- 
tent as if they were two Trees. Theſe Contents ad- 
ded together, give the Content of the whole. 


a Inftance; There is a Tree- of 12 Foot long, the 

Circumference at one end is 6 Foot; and at 4 o- 
ther end 3 Foot, the Sum of theſe is 9; the half is 4.0, 
the Circumference i in the middle, by which (and the 
Length) the Content will be found (by Problem I. ) 
to be 19.34 Fot. 

But if this Tree be divided into parts, a eqch 
may be 6 Foot long, the Cireumferente jn the mid- 
dle of the greater will be 5. 25, b whichithe 999. 
tent will be found to be 13416: Fo © 507 

And the'Circumferencein the middle 6 che leſſer 

iece will be 375, and the Content of this will be 

72, which added to the Content of the other, ul. 
13.16, gives 19.88 Foot, the Content of the whole 
Tree : Whereas the Content found by one Circum- 
RES taken in the middle of the whole ., is 
but 19.34, un ü it e en 

But in moſt Cafes it will be. Fafficient to — the 
Circumference in the 'middle'of the Tree. and f fo 
find the Content as in Problem Is 

Obſerve alſo, in Taper-Trees, when it is ſaid 10 
much in length will make a Foot, it muſt be under- 
ſtood in that place only where the Cireumference 
was taken; for it will not take ſo much in Length 
of the greater end of a Tree to mags a vo as it 


will of the Au W 17544 


Sec. XVII. Of Round Timber, a2. 
Yet, if by the Circumference taken in the mid- 
dle you find the Length of a Foot, that Length ſo 
found will ſbew the whole Content of the ee, as 
in Problem III. ATT. | 


The Circumference of any Hera 
yl either in . Feet or in Inches, to find 
many Solid Feet are contained in one Foot 


of the Length: 


F the Circumference be iven in Feet, ſet 3. 545 
upon D, to 1 upon C then againſt the Circum · 
erence upon D, is the Content upon C. 


| Example, Let the Circuference of a Round 
Tree be 4 Foot, How man Solid Feet are con- 
tained in one Foot of the Ln this Tree ? 
Anſwer, 1.273: 


by: x 


For, Ar 3-545 upon D, is to 1 _— ; 
So is 4 upon D, to 1. 273 upon 


If the Circumference be given in Inches, make 
uſe of 42, inſtead of 3-545, and then the n 
tion will hold as above. | 1 


| Salt XVII. 


Of Soni Ti imber,” 


Problem V. 


The Length and Side of any Piece * . Tim- 
ber, being given in ei #0 Kol ve 
* 


— 


The. Proportion , 


* 


8 7 upon D, is to „ the Length udo ; 
$0 is the Side upon D, to the Content upon d. 


Example. There is a Piece of Timber _—_ 
Square, each fide at eicher end being 1.5 Foot, and 
the Length 20 Foot, How many folid Foer doth 
this Piece contain? 

Set r upon D, to 20 upon C, and againſt I. p upon 
D, is 45 upon C, which is the Content * 


Problem VI. 


* 7 


The Side F the Square  folid being given in Joke 
and the Length in Feet, to find the Content in 
Feet, 


— 


TIE 8 in the laſt problem will hold 
here, if inſtead of 1 you make uſe of 12 for 


the firſt Term. 


4 


Ex ample. 


ect. XVII Of Square Timber. 2 


Exdmples Let the. Side. be 18 Laces. and the 
Length 20 Foot, aig is s hb Ge 1 in mtu I 
An wor 45 | , 


Ar 12 1 n is to 20 the L enge | 
So * 1 Side upon D, to _ Content up- 


When the Ends are not eraktiy ſquare (which doth 
ofren happen) take the Breath and Thickneſs at the 
end in Feet and Parts; then multiply the Breath 
by the Thickneſs, and this Produ by the Length, 
the laſt Produ@ will be the Content. * 

If the Breadth and Thickneſs be given in Inches, 
and the Length in Feet, then wad the Lines A = 
B on * Rule, 2 


The Nene, is, 

1.5 ) 3 12 7 ng ee! 
Thi, 5 xa & 

| the A of the end in ſquare inches | 


1 144 upon B. a ede esrb Number upon A; 
So i the Length aon B, to the Content ſought. © 


But if any ſuch Solid be greater at one end than 
at the other, the exact way to ſind the Co 
to find the Area of each Bale! in Foot- 1 e 
find ay bert Mean betwixt the ſaid Area 
then if the Sum of theſe three be multiplied by ons 


third part of the Length, the Product is the Cen- 
tent. 


75 


— 


v3? * Þ : 
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j 
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The Uſe of the Rule in Menſuration 
of Brick-work. 


TD Rick-work is commonly meaſured by the Rod- 
Square, which is 16.5 Feet in Length, and as 
much in Breadth, and by conſequence each ſquare 
Rod doth contain 272.25 ſquare Fort; for 16.5 
multiplied by 16,5 is 2727. 
' Note à ſo, wil Brick-work muſt be reduced to the 
Standard-meaſure of one Brick and a half thick. 


= Problem 1. = 
Tie Length and Height of any Brick-Wall be- 

ing given in Feet, to find the Content in 
. ſquare Rods at any thickneſs. 4 


Te RU LE. * 
"IS _ 


Ultiply the Height by the Length, and di- 

vide the Product by 272.25, the Quotient 
will be the true Content, if the Wall be juſt one 
Brick and a half thick: voy hs 
If the thickneſs be more or leſs ; Then ſay, 


As 3, is to the Number of helf Bricks in the Thicke 
nef; of the Wall ; 

So is the Quoticut abov? hund, to the tru: Content 
ah. Or 


x 
/ 
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Or having. the Length and Height in Feet, you 

may find the Content more —_—— on a Rule At 

this Proportion. ; 


Ms 272025 wpen B, is 20 the - 08 Ay IP 
So is the Length upon B to . Number upon . 
A, which is the true Content, if the Wall be one 
Brick and a half thick: If the thickees he more or 


leſs, ſay, 


As 3 . Is to the bal Bricks thick upon A; 
So is the. fourth Number e FO upon B, ts gh 
wo” Content required. | 


Example. - There is 4A Wal 16 Foot bigh, and 
97 Foot long : How many ſquare Rod doth this 
Wall contain at one Brick and a half thick? An. 
ſwer 5 Rod and 7 renth parts: For, 


As 272.27 upon B, is to 16 the a ee A: 
5 is 9) che Lengrh upon B, fo 5.7 e A. 


Now if the Wall above-mention'd were two 
Bricks and a half thick, it would contain 9 Rod 
and an half: For, 


7 5 B, is to5 (the belf Bricks in = and 


alf) upon A; 
So is 5.9 the Content at one Brick and s half \thick 


wpon B, 50.9.5 the Content ſought To K.. PL 


But if a Wall of 16 Foot high, and 97 Foot long 
were but 1 Brick thick, the Content would be but 
3 Rod and 8 tenth parts : For, 


4 | 


1 
* 
* 
91 
1 - 
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- 453 er B, is t0 2 (bs heff Brioks . "af * 
on 

So fr 5.7 (the er at one and 2 bolf my upon 

B. to 3.8 the Content upon A. 
Nom; that (in all theſe Caſes) * may ſind the 
Content at one Operation: I ſhall kere lay down 
certain fix d Numbers for ny Thickpels hereafcer 


— 
1 406.370. 
12 272 25 
2 204+19 
2 * Bricks » - 267 
3 7 N I 0s [ ; 
14 | 107, wo 1 
43 ” | 99:75 | 
S 8.68 


By theſe Numbers the content of any Wall, at 
any Phicknel here mentioned may be found either 
by tlie Pen or Rule, and the Proportion is, 


As the Number proper to the Thickneſs, is to m 
Height ; 
So is the Len 3th to the Content. 


Example, There is a Wall four Bricks and a half 
thick, 7 Foot high, and 85. Foot long: How many 
ſquare Rod doth this Wall contain ? 

The proper Number for four Bricks and a = 


thick, is 90.75. 


Therefore, 


opon 


Set XVII. Of  Brick-oork. 


Therefore, Ser 90.75 upon A, to the 
then apainſt 84 the the Length 1 


6.555 upon B; that is, fix Rod and a 
more. 


ſomethin 
Note, 


he Decimal parts of a Rod may be redu- 


ced into Feet by this Froportion. 


As 1. 00 b A, 41.19 272.25 che. B | 


Height 
n A, is 
If, and 


* 


* 


So is any Decimal upon A, to the Number of Feet 


upon B. 


And thus you" may find the Decimal f in the laſt 


Example, viz. .555 is equal to 151 Foot, 


ET the Height upon A, to the Number pro- 


"Hs 


The Heighe of any Wal being given i in Feet, 10 flag 
how many Feet in Length it will take to mage 
4 Square Red a any Thickneſs abovemention' 4. 


+ or 2c 
1 0 > 


off 


of a 
Rod 


fem 


Problem, II. 


Arr. - 


per for the Thickneſs upon B; then _— 1 


upon A, is the "—_—_ ſoug t upon B. 


— 


- 


- = . 
_— ——— Z — — bs. hs — 
= —— * — 


- - — 


-_ OOO mn ge 
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Example. There is a Wall one ; Brick and half 
thick, and 8 Foot high: How many. Feet in L 
a a it take to — a ſquare Rod 2 Anſwer, 34. 

or, 


the proper Number for one and a half chick i is 


372 25+, Therefore, 


6 L483 


As 8 (the Height) upen A, E 7 2112.25 71 
So 171 upon A, to 34 =_ B; 


76> 4 


SECT. Xx. 


— — _—_ — 


7 he = of the Rule in the Mefuratio) of 
' CSuperficies, as Board, Paving, Cieling, 
Wainſcotting, Flooring, Tyling, &c. 


N In all Sq uare or Oblong Superficies the 
r 


— 808 = 
= 


— 


Area or Content may be found by this 
oportion : 


AST upon A, to the Breadth upon . 
So is the Leugth, wpon A, to the Content upon B. 


This Proportion. will hold in Triangular Super- 
ficies alſo, if you take half the Perpendicular for 
the Breadth, — the Side upom which it falls for 
the Length: And in all Caſes, if che Sides be given. 


Inches the Area Inches, 
® Feet will be Feet or 
Yards — Yards. 


- = pn 


But in many Cates the Sides are given in one kind 


of Meaſure, and the Area required in another: 


I ſhall therefore give lame Examples of each. 


X. I. For Board. , 2 CF 


F rhe Length and Breadth be both given in La- 
ches, and the Content ſought in Feet, Soy, - 


As 14. & be the Breadth; _ + 
So # the Lenxth, to the Content. 


Example. A Board is 14 Inches broad, and 156 
Inches long: How many ſquare Feet doth it con- 
tain ? Anſwer 15.16. For, 


As 144 upon A, 1 10 14 the Breadth «pon B 1 ot” 
So 9,190 For Lengeh pon A, 18.15.16 the Content 
_ upon B; ; M 60 


If the Breadth be given in Inches, and the 
Length in Feet, %, 

As 12, is 10 the Breadtb; 

So is the Length, to the Content. 


Example. A Board is 14 Inches broad, and t; 
Foot long: What is the Content in Feet ? An- 
wer, 14:16: . n. % t. U ole bug 2837 
Av 1 upon B, 4 4 14 %. ett eh, Ag > 

So Length wpon B, to 15.16 the Content 

upon A. 


N It. of 
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* 4 


of P WY 


Avier's WH e hnbaſitved by the Yard Square, 
which contains 9 ſquare Feet : The moſt na- 


-tural way is to meaſure the Sides with a Yard di- 


vided into.100-equal parts, and then multiply the 
Breadth by the Length, the Product will be the 
Content in ſquare Yaeds : | But if = Sides woes 
in Feet, ſay, 0 


* D i n he breath; 

So the Lengih, te the Cinthnt, d 

Example. There 3 is a court pay'd with Km 
the Breadth is 64 Foot, and rthe:Lengrh 95 Poor : 
What is the "Contefit in- ſquare Yarls $? HTO; 
67.55. * 

5 9 n A iro 64 dhe Breath un B ; 

So us a the Length upon A,; ant ans 

upon 


Lak 


0d 2?" m. &. Gag, * | 94 


Ieling * 86 e are Genter by 
„ the Yard s uare, and therefarg what i 
in 196 Exatipte aboye, 7 be We 9275 


16 


2 veqa 


8 IV. of 


15 


ed. Nax. e . Ty 
A Iv. Of hen and H. 


*Heſe are both meaſured by che Square, which 


contains 100 ſquare Foot, the Side being 10 


Foot: Therefore if the Length and Breadth be gi- 


ven in Feet, multiply one by the other, and cut off 
two Figures in the: Product, the Remainder ſhews 
the Content in Squares, and the Figures cut off 4e 
the parts of a pear or odd Feer. 


or by the Rule, i. 


As 100, is to "the Breadth in Feet; 
So is the Length in Feet, tothe Content in Squares 


Example. There is \a Floor 66 Foot broad, and 
75 Foot long. How many Squares doth it con- 
tain ? Anſwer; 49.5. For, 

As 160 upon A, is to 66 the Breadth upon B; 

So 3855. | EYES _ A, ro 4955 _ Coatent 

upon B. 


7 qu ae ihe du. Ag 2 ; 0 
Laſtly, "The Breadth of any Superficies beingigl- 
ven Laſh, ar ;Yards,;to find how many in Length 
(of either) it will take to make a Foot. or Yard 
ſquare. 


- —_ 
= 


The Proportion is, 


As the Breadth is to 1; 
So is r, to the Length ſouzht. 


we N 2 Example. 


- l TVS Wy 
1 - 
Y \ 
. 


/ { 
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Example. A Board is 1.5 Foot broad, : How much 


in Length will it take to make a ot i uare? An- 
ſwer, . 667. For, : V * 4 


As 1.5 (the Breadth upon) A, at r ups Bj | | 
nne 6.667 upon B. 7 

*T 

So that if one ſide of a piece of bleed be 15 

Feot, the other ſide muſt be 669 of à Foot, to make 
a ſquare Foot; for .667 multiplied by 1. 51 is 1. 


In Inch-meaſure the Proporti on 3 


As the Breadth in Inches, i, 10 12 3 
So 16 12 
Tv the Length in Inches to make 4 Pots, 


And, As the Breadth in Tuches is ro 36, 
Soi 36 4 *1 
To the Length in v Inches 60 make a Nerd. 


| Example. A Board is 18 Inches broad, how ma- 
ny Inches in Length will make. a Foot? | 


bet 18 (the Breadtb) upon A, to 12 upon B, chad 
agairſt 12 upon A, is 8 upon B; and ſo many Inches 
in Length will make a Foot of this Board ; for 18 
multiplied by 8, gives 144 _ —_— Inches i ns 


ſquare Foot. > 36] 
2:4 
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Of Conical Seſt ions. | 
1 N the Doctrine of nick there are theſe two 


things (very different) co be ſeparately conſi- 
dered. Hel. : 


1 
197 1 
— o 


What Figures or Curve-Lines 
do ariſe from the Section of a4 6 | l 
Cone by a Plain. And Seconily, See Dr. Walli. 
What is the nature of tuch Figures de Cen. Sec. and 
of 938 nay gr wirth- Treatiſe of Al» 
out reſpett had ro ſuch ſuppoſed gebra, pag. 292. 
Original, by cutting a Cone. . 
DEFINITION. 

1. A Cone # « Solid deſcyibed, whew on: ef the 
containing Siles of a Rectangled Triangle remaining 
fixed, the Triangle is turned round about till it ret urn 
to the place from whence it firſt moved : The Axis of 
Cone is that fixed Side about wh'ch the Triangle is 


moved : The Baſe of the Cone is 4 Circle, which is ae- 
ſeribid by the contdining Side that is moved about. 


4 14 


= 
. ou * 
# & * 4 


— 


tbe ſeuerai Sefjjons of a ( 


* a Cone be cut by-a. Plain through its Axis, 
from the Vertkx to the'Cerftef of the Baſe. 
the Section will de angle is SVB. Fig. 1 aff a. 


2. If a Cone be cut by a Plain at Right Ang'es 
ro its Axis, (or if -a. Right Cone, Pargllel- co. its 
Baſe) the Section will be a, Circle, whoſe Diameter 
let be S dB, Fig. 1. d. une 10 


/ 


3+ If a Cone be cut by a Plain e to the ſide 
of che Triangle (SV) the Crooked! Section C cic 
Nec C, will be a Paratols'; in which PN, is the 
Diameter, or Axis, and d c an ordinately applied 
Line. Vid. Fig. To: ; : Ont Bolt OS 


4. If a Cone be cut by a Plain that will alſd cut 
one of the fides of the Triangle produced in E, 
(Fig. 1.) the Crooked Section OooAvor O, is an 
Hyperlola, in which A H is the intercepted Diame- 
ter: AE the Tranſverſe Diameter; and b o, an or- 
dinately applied Line. ps Fx 


5. If a Cone be cut by a Plain through both the 
ſides of the: Triangle under the Vertex V, the 
Crooked Sefion, ao Ao o will be an Elipſis, in 
which a A is the Diameter, and D o, an ordinate» 
ly applied Line. V Fig. 2: e 


Theſe are all the Sections that can be made by 
cutting a Cone by a Plain. I ſhall treat only © 
the four laſt, . and of theſe but ſo much as I con- 
ceive neceſſary to my preſent Deſign, nn 

3 | | only 


— 


ARPYNDIAX 2 
only to lain che Nature and Original of ſome 


Solids Which are frequently mentioned in Books 
and do ſometime occur in the Practice of Gavg- 


ing. | Hi oOoYuY:GACLOT NY 
R ST 24k 2 * 9 ; 
of Pods 


TN * Pargbula (Fig. * Let the N be cut 
by a Plain (8 d B) parallel to the ue Baſe 
(SPB) it will appear, 


1. That Sd is equal to 8 . for NP is parallel 
to. S V, a6OS 6B, parellel to SPB. WP) 
} 


24 That 8 N multipliod by P gs equal e 
ſquared. anne 4 eie . tat (i fon 


989 A e e A. a 
3. NP, is te P C ſquared:s' + 1 
8. is * 4 Popes Therefore, 51 

| 6 + 1.4 
9 5 N p, is to Nd; 


S is -PC ſquared, to 4 abe, which is 
© ue N of rr 05 | 


Problem I Figure 4. 3. 
A deſerite 4 Parabola in Plano. 
| D's: the Araight Line O P o, ahi upon the 


FR 


middle Point P, ere& the Perpendiculat 

; compleat the Triangle by drawing the 
Lie) AO, AO; then through A (che Axy) 
and parallel to QP Q (the Baſe) draw 4 com pe- | 


tent number (che more the better) of ſtraighr 
„ Lines 


292 APPENDIX. 
—_— SDS. Now whereſoever D be taken, it 
will be pre? 


AÞ: 0 :rhD;iDe Anat 
POxDemzDoq 


This gives the Points 0.0 (as many as you pleaſe 
on both ſides) through which the Curve Line 
OOO Ao o O being drawn, you have the Parabols 
required. 2 | | o TIT 


Or thus ; 


Having drawn the Parall:logram ONV O, 
(Fig. 3.) divide AN into any number of equal 
parts, and ſuppoſe A-P divided into as many 
equal parts as the ſquare of the number of parts 
in AN, as here AN is divided into q equal parts, 
and AP is ſuppoſed to be divided into 16 equal 
Parts. Let Lines be drawn from N n. n. n. paral- 
lel to AP. Now, if from a Scale of equal parts, 
of which 16 are equal to A , you make the firſt 
n cg 1. the ſecond nc=24. the third nc= 9. 
and the fourth NO r 16. the points C. C. C. 
are in the Parabola, and by a competent number of 
points thus found, the Parabola may be drawn. 


Note, 1. The Parabola Oc A O, is two thirds of 

ONVO, the Parallelogram circumſcribed, and the 
Triangle OAO, is three fourths of the Parabela; 
therefore if the Paralle/ogam be 3, the Parabola is , 
and the Triangle 1. N 


27 If the Parallelogram P A NO, be turned a- 
bout the Line A P, it will generate the Cylinder 
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ON VO, and by the ſame converſion there will 
be generated by the Cucvę-Line O ccc. the Para- 
bolick Conoid, OC AOOf and by the ſtreight Line 
OA, the Cone O A O, and theſe three Solids are 
as 3. 1 and half, and 1; for the Parabolic . Conaid, 
is half the circumſcribing cylinder, and the Cone 
one third part thereof. Now, all theſe properties 
being common to every Parabols (is is demonſtrated 
by Dr. Walks in his Mechanics, Part 2 Chap. 5.) 
the Content of any Parabolic Comod is eaſily found, 
as ſhall be ſhewn in the next Problemm. 


Problem II. 


There # a Parabolick Conoid (Fig. 3.) OA. 
' the Diameter of the Baſe # 32 Inebet, and AP, 
the ' Altitude 45.7143 Inches : What ts the Con- 
tent in Ale-Gallons? a | 


Ma the Area of the Baſe by half the Al- 
titude, the Produc gives the Content ſoughr.. 


FErample. The Diameter is 31. The Area is 
2.8519, this muleiplied by half rhe Altitude (viz.) 


22.8571 gives 65.18 the Content ſought. | 


Or, Multiply the Square of the . by half 
the Altitude, and that Product by .0027851, the 
laſt Product will be the Content in Gallons. | 


* - 


e rie- 
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e 
| Problem. 11. . Lotind 


2 ove is 4 Frum ＋ 4 OR Conoid, 


(Fig. 3.) whoſe Baſes are Parallel ; OPO, 
the Diameter of tbe 


1 51 


er Baſes 15 32 
' Inches : CD o, the Diameter of 'the leſſer 
| Baſe 24 Inches, and P 5 "the Aﬀtitude 2b 
ann tþ N Bat is f the Content in Ale-Gat- 
lons © N 


Rom the ſquare P O (the Semidis 5 
F the gréatef Ba Baſt 5 ſubtra& vac fquare DO (rhe 
Semidiameter of the . A chen © Tay, ae 


4 that 1 | | vil DOA 
Is ro P O the Altitude f the maln; a 
So is the Square of PO, 


To P A the Axis ft the whole Comet, | 14 
In this Examplg js be, Meas I 


!: fr; & 1 
Pop—Doq: Ee Pog: 4 þ YA 
| 114 : 20 256: 45 7143 


Now, if from p 4 you ſobtrag . you have 
the Altitude of the, Parabelick Congid, whole e Baſe is 
C DO. And ſince every Parabolic Conoid is equal 
do balf a Cylinder of the fame Baſe and Altitude, the 
Area, of the Baſe OPO multiplied by half the 
Altitude P A, gives. the Content of the Parabolic 
Conoid, whoſe Baſe is OP O, and Altitude A P. 
— the Area of the Bafe CDO, multi plied by nes 
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the Altitude D A, gives the Content of the Parabe- 
lical Conaid whoſe Bale is C Do, and Altitude D A. 
Therefore, if from the Content of the former you 
ſubtra& the Content of the latter you have the 


Content of che Peace; p, Aro. B Nn 


PEE Ti Wiz Of ki "44 ANG,  wAL 


2 Example. CDo'is A Aten te 1.642, 
this 5 multiplied hat 22 Aon 752857, gives 
62 Gallons; as Content of the 'Parabe/ik Condit: 


Bec A0 O, chis ſubtracted from 65. is (che 


Content of the .Paraboiick Cone O CA oo) ledves 
44.56 Gallons, the Content of the Fruſtum (c Do. 
O 8 7 O,) which was demanded: But the Content 
2 Bw, ſuch Fruſtum may be more readily found, 


eb, che Ares of the greater Baſe, nd he Arts 


of the leffer Baſe; the Sum multiplied dy Half chen 
Altitude, e eee ; 6 5 ; a ' 


The Dianidter- 0 PO; being 5 
Iaches, this Area 1 — 


ev. in the Fruſtum laſt mentioned: 


S(DOIMN £ 43 5 ONE LY: 
10 302 war 
ha. 1 ach 25 


ne oft 0% 3189p 29 0? 21 bba bas n 


drupa ont 


"This Diameter Opel, 


being ee $6 
„Iaches, che Ares is 
EI 74 J 


40 55 Ferry 2 1 


gives 4.861 Gallons the Content, as By the” 


| 


60% lr atv is 


23. 


Ih Sum i is 1 | Deer 6 21b 


? , 
* 


N. ee 0 ; 


This at by erlag urge e. 


1 


\ 
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Now, Suppoſe the Fruſtum OBGO, be equal tos 
the Fruſtum OC DoO, and the Baſe OPO, com- 
mon to both, this is what ſeveral Writers would 
have ta repreſent a common Cask, viz. a Burt, Hog- 
bead, Barrel, &. But it is plain from the nature 
and conſtruction of the Figure, that no ſuch Cask 
can be in the Form of theſe two Fruſtums abutting 
upon the common Baſe OP O. Zut if it were 
. to make a Cask in this Form, if the 
iameters, and the Length be as aboye-mentioned, 
the Content will be 89.132 Gallons. a vi 


To fnd the Content u 5 every Inch of the 
Frufum. CDo. OPO ©. 


From the Square of (OPO) the Diameter of the 
greater Baſe, ſubtract the Squate of (CDo) the Di- 
ameter of the leſſer Baſe, and divide this difference 
by D P the Depth, the Quotient is the common 
Difference of the Squares 'of the ſeveral Diamerers, 
taken one in the middle» every Inch of DP. But 
for the Diameter in the middle of the firſt Inch 
next the leſſer· Baſe, take half this common Differ- 
ence, and add it to the Square of CD O, the Sum 
is the Square of the Diameter in the middle of 
that Inch; to this add the common Difference, the 
Sum will be the Square of the Diameter in the mid- 
dle of the ſecond Inch, and. ſa of the ceſt. Rut hav- 
ws ot the. Squares of the Diameters in the middle 
of the firſt, ſecond, and third Inch, find the Area's. 
of thaſe. Circles im Gallons, the. Difference of theſe 

„Ares, will be equal... i > 3 71 


Examples 
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| Example. oy 


OP O=32 be 1024 
CD O=24 Square= 5376 


55 Differences . 
448 divided by D Po, is 22.4 the a, HE 


Square of co Or 576 
half com. differ. 11.2 
— 
is Diameter in the __ 
A middle of the firſt. Inch * = 587,2 


Common Difference = FF 
re of the Diameter in the 

middle of the ſecond Inch 7 = G09. 6 

Common Difference = oe 224 


| Square of the third Diameter 632. 0 


The 8005 of theſe Diameters thus found, mul- 


tiplied ſeverally b W the Area or Con- 
tent of the firl, „and third d Inch. | 


Area 8, | 


6& 77 7p 
Viz. * 99 8 227 
1.7602 «06 


And fo of the reſt, as in the following Table;. in 
the laſt Column of - «hich are the common Dif- 
ference of the Area's. In the third Column,. you 
have the Arca or Content of every Inch. The 
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the Sum of all the Area's in the third Column, that 
is. the Content of the whole Tun: From which 
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grit Number in the iecond Column, viz-44-5640 is 


the feveral Area's continually ſubtracted, leaves the 
number of Gallons contained in the Tun at any 


Depth. Thus againft 10 Inches deep, you have 
25.402 Gall, in che" Tun, and ſo for any other Depth, 


3 5 Content f 
4 of the e 
| depth. | 


- 40 44.5640" 1.6354 
19 42.9186 1.6978 
18 [41.368 1760206244 
N 39.4706 1. 8226.056244 
3200 37.6480 1. 88 S0 


„ 


1 


— — * 


ens se 2 


372832 1.9474] 


7 25 020 . 
23114206 K 


> 


{ 


ano 


29.733604. 


33.8176 
31.8058 


27.5990 


| 7 


20. 820 U 384 


18.4366) 
15.9990} 2.c0y 
13-4810 [2.5714]. 
10.9096 2.6338" 0624 
N 41% 
5.5796 2.5860 .o062g] . 
88270 1258210 hf ot LA 


— 


ws . 17 1 6 W ret 
. 1 — 9 — — 2 
4 _ 1 Content ==44-5640 y „ 296 4 
. 77 1 %- 3 S % 
4 = __ _ ” 
* 4 4 


} 
4 4 K 1 990 10 8 3 * s ba & « "8 


0 ; p © | D VP 
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d 44+ 7 0471-2 dee 
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Of a Parabolick Pindle. 
N Fig. 5. R H is 40, RS= == B 20. AR 16, 


Ab db H d 1 
A * 


16: 1600 $2 47 ; 490. mtg 


17815 h Peisgash , Re this 
Pers 12 th TY 1 5 


this Parabola be 
ill generate. 1. 45 4 GA 
2 en ie, 
10 irs circumſeribing 
De A ene Part tl. . 91 


Nin N 911 913 


. e 
Se 5 


* # 
4 
' 


kg Problem TV. Figure 2 ny | 


WY ZI * 
* 


1 . 4 Parabolick Spindle, 
Halen viene ſhall gies! 4 46 
- Dgavieter-4t-#he (Bury AB, 432; Inches; — 
Diameters, at the Heads DC, and EF, arv 
each 24 ddt and the th PS 40 Inches. 
And e fu the  Coptent, of whe middle. Fruſtum 
thereof, repre the cat e 


Lr tierniemoe Ks od: ,? en e TERS 


Do the 18 Line SAG 150 is 5 
Angles tg hs dren 8. e 
ana * F, Io as RP and =o: 
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Make AR =16. CP, b R and E s, each= 12, 
ſo lt Bs b, be=4. And e it is a Parabela, 
it will be b 


e ang 


: 16 :: 400: 1600 * 


* Square-Roor of 1600, „xk, or 


2. To find a nr] in the middle of every Inch 
of RG, or R H. Through the Point A, draw 
IK Parallel, and equal to the Line HG, let 1 A 
and G R, de each divided into half aches, which 
here will be $0, the Square of this is $400, 
which divide A R 16, the Quotient will be oo: 
this multiplied by the Squares of allthe odd Num- 
bers, wis: f, 3, 5, 7, &c. to 70, the ſeveral Pro- 
duQs give the Length of the Line » e, which ta- 
ken from the Line AR, leaves the Lines e o, the 
Semidiameters of the Parabelick Spindle, (one in the 
middle of every Inch of G R.) But to contra& 
this Work, we need but the three firſt Diameters, 

the reſt ate obtained by ſubtracting the common 
Difference; a8 will * ws the rer O- 
PEacion 


_ 0025 
„21 IL 8e 2245 of 
ed by 


theſe taken from A R 16, the three Remainders will 


14.9994 ) theſe mul. 5 
| be: 1 9775 Stiplied by 5 2 the. * ä 
15-9375 J give — 031.8759 
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three Diameters, one in the, middle of, every loch 
next to A B; to find the common Difference, take 
the ſecond Diameter from rhe firſt. there reſts 4D; 
take the third from the ſecond, the Remainder: is 
oo; take .cqo from . oo there 1efts . oo, the ſe- 
cond Difference, which is the fame throughout; and 
by this common Difference the reſt of the Diameters 
are thus found, Take the fiſt Difference (viz. .c40) 
from the ſirſt Diameter. the Remainder is the ſe- 
cond Diameter; add the ſecond Difference to the 
firſt Difference, and ſubtratt their Sum from the ſe- 
cond Diameter. the Remainder will be the thizd Dia- 
meter; and ſo of the reſt, as in the following Table; 
in the ſecond Column of which you have the ſecond 
Difference (which is the ſame throughout) in the 
third Column are the firſt Differences, in the fourth 
Column you have the true Diameters of the rde 
one in the middle of every Inch of R P. and in the 
laſt Column are the Area's to theſe Diametersthat 
is, the Content of ſo many circular Plains of one 
Inch thick, which added together make 48. 349 Ale- | 
Gallons, the Content of the Part BD CA, this 
doubled is 96,468, the Content of the middle Fru- 
ſtum CAEFBD, repreſenting the Cask propoſed. | 

Note, The Area's in this Table were found by 
multiplying the- Cqpares of each Diameter by 
og. But this Work may be much ſhortend; 


for if the Squares of the ſeveral Diameters in the 
fourth Column be added together, and their Sum 
multiplied by .c02785, the Product ors be 48. 349 


lumn. 


the Sum of the Area's in the laſt 


2585 


A4 P.. BND 1 oY 


Nee, 


2 j 147. 10 
A Table meuzüg the Content of helf the 
middle Fruſtum of the, Parabulick nt 
- CAEFBD. Hig i „ cir? EE 
"MH 317 3,0 243i AP a5 , 
* — — — — — — N — ä — — 
154 | + F Area in 
| | ; 4 9 Diamere D N 
|; - Fuſt in che mid- ene Con- 
c pa Diffe dle of eve- [tent of e- 
Diſter. 
8 Fo -| reace/ſry Inch offvety Lach 13 
eee 
leer 3: 36 1733-323 25 iim 
W e 00: 1: eee 2.8814 
2 „ 40 30955") 2844 
| F 114-40 0 31.875 ; 2.830 1e 
1: 4 :|, 40 120 31.755 [2.808% 
5 | 40 160 | 31.595 2780 
51% | 200. | 31.395 © þ -3:945 
7 „ „% | 40 %%% 24963 4 
| | 42 | 280 3%% 265% 
9 40 320 30.555 2.600 
10 40 360 30.195 2.539 Þ * 
| 7: {| 49 400 | 29.995. | 2-473 +: 
n 1 42 | 46 FF 290355 "| 42400 1. 
13140 |. 480 | 28,875 | 2.322 1 
n e y205'] een eee 
1 42 265 27. 0 f. 132 
„ 7" O00; F506 27.188 . | 2.060 | 
1 40 | 640 | 26555 [196% 
18 40 | 680 25.875 1.865 | 
19 40 720 25.155 1.762 
20 40 760 | - 24.395 | 1.677 
Sum — 48.249 
Content of the Cagk ——— 96.498 
— | — 
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Note, - the ae were a Tun ſtanding 
upon its leſſer wng beer te whole Con- 
tent ate , 924 you ubtr che firſt Area, 
viz. 2 851, the Remainder 45-398, will be the Con- 
tend at 19 Inches deep auc from this you dale 
the fecond Axrex, 70. witÞ have 2 Ae Con- 
tent at 18 Inches deep, and proceeding with the reſt 
in the ſame manner, you \ 1 Rave a Table ſhewin 
the Content at ary. Pepe WG e's 2; 


OS 


of an > kan": 3 


I. Fig. 1. the Ce SVB, is: cut by a Plain _ 


which allo cuts one Side of the Trian le 
roduced in E, rhetefore the crooked SS cj˖,õBẽæD 

A oo O, is an Hyperbel. In which EA 4s ch 
tranſyerſe Diameter, and A H the interte ted Dia- 
meter: Now if che Cone be cur by an other plain 
Parallel to the Baſe; this Section will be a Circle, 
whoſe Diameter is SHB: And SHzaHB= 
therefore HO is an ordinately applied Line, and 
if H O be a Line ordinately Lpplied, ir will vo" | 


4 


AH EI. AbzEb::HOg:boq:' $42 
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| . Problem V. Fig. 4 ; | ö Bow 


To find the Content of an Hy,erbolick | Canoid, 
or the Content of any part thereof in. Ale 
Gallons, 8 | 


1 the Semi- Hyperlols ASSSD, be turned round 
about upon the Line A D, it will deicribe the 
Hperbolick Conoid, S S AO O Now, if we put the 
Franſverſe Diameter tr the lntercepted Piame 
ter d, the Magnitude of the Hyperbelick Conei 
A, and the Magnitude of a Cylinder of the ſame 
Bate and Altitude - B, it will Le | | 


6 t+6d:zt+24d:: B. A. 


That is, Cr.) To 6 times the Tranſverſe Diamete 
A B, add 6 times the intercepted Diameter A D 
the Sum is your Diviſor. Rs 

(3) To 3 times the Tranſverſe Diameter ad 
twice the Intercepted Diameter, by this Sum mul 
tiply the Content of the Cylinder NV OS, the 
Product is your Dividend; which divided by the 
Divifor above found, the Quotient will be the Con 
tent of the Hyperbolick Conoid, whole Baſe SDO, i 
the Baſe of the Cylinder NVOS, and Altitude 
AD equal to SN the Altitude of the Cylinder; an 
this will hold whereſoever the Ba'e be taken: Fo 
ſoppoſe the firſt S do,) next the Vertex A, be take 
for the Baſe of the Hyperbolick Conoid, & A o, (and 
of the Cylinder S n n o,) the Content of this Hyper 
holick Conoid, may be found as above, and the Con- 
tent of any Fruſtum, S DO O D S may be 2 

0 , 
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found; for if the little Hyperboiick c S A o d, 
be taken from the erbolick Comoid 8 SSW OOO, 
there remains the Fruſtum S DO o ds, and thus 
the Content of the whole, and alſo the Content of 
any Fruſtum, and conſequently of every Inch of the 
Hyperbolick Conoid may be readily found, as will 
appear in the following Example. 


| Example. Big. wp N 


Let A E, the Tranſverſe Diameter, and AD 
the Intercepred Diameter, be each 32 Inches, and 
S DO the Diameter of the Baſe 45.255 Inches, to 
find the Content of the Hyperbolick Conoid in Ale- 
Gallons. ._ , 3. 

1. Six times AE is 192, and 6 times AD is 


the Proportion. | | 
2. Three times A E is 06, and twice A Dis 64, 


Inches, and the Diameter of its Baſe (S d 15.97 


__. 


APPEND; wu 
EE will be 70 o 


taken the Content of e the e 220 n | 
Shave tuna? the Remainder i is 74-508 Ale-Gallo 


the Content of the Fruftucy * s bits N 
Ter any ofher, Froſty... TRE OY 


problem- VI. Viguie-6: + 1 0 


TH deſcribe an — 2 in Plano 
"ad ber nf eee | 1 90 


tf 


4 Tae a Rraight Line R R, — .! the mid- 
dle Point W, let fall the Perpendicular 
WB, then divide W Rin any number of Parts, 
and draw the Lines r 0 G, r 0. PAT arallel to WH, 
then ſer one Point of your Compaſſes in the Ling 
WB, ſuppoſe at A, oY, extend the other to r, where 
keep zit fan whilſt the firſt Point, with the ſame Ex- 
tent, is removed from A, to the. Line r G, it will 
fall * rhe. Point O, and. ſo. on the other ſide. 
ſay, the Points ooo, are an the Hyperbola, and by a 
competent Number of ſuch Points thus found, the 
Hyperbols may be drawn. W A is half the Traaſverſe 
Diametęt, A B the intercepted Diameter, and B o 
an ordinately applied ag (ua, Dr Wallir's Me- 
chanica, Part II. Pag. 5 
Note, If the Eyperbols 0 0 A0 O, be turned a- 
bout upon the, Line 2 z, it will deſcribe a Solid 
Oo4Aoo OFDEO, which ws Aa an * | 
\ ay 3 327 


3 


ens 3 £ 2 3 18 10 228 
11-441 Problem 


a. ene " Hypetbolick Spindle, be ni 


10 21 : 


HAPPE VDI A iC] x 7 


191737 1 K* 
ST. Problem VII. Eis is 9 - 


BO IEAST +» T3 I 1.4 


Fruſtum of which ſhall 2 
Diameters at the Bung A D, is 22 Inches, 
ie Diameters at the Hands, OE, and OF, 
ar each 24 Jicbes, aud the Length GH, 40 
hnches, aud to find 4 the CEE 1 Jon Frags 
; M8, eee. It 


e ht Line z z, and a enn Angles 


thereto, the Line WD, make BG and H, | 


«cn equal to 29 (the Semi- length of the. 
oltd) . 28 the Points G and, 
Lins E y r Tue to W. D, 

and H o, each equalrto 1 

B b. e Gael El a 0 

ade, bo, (400). 13 by. 5 

to 100, from which f ubtract PE: Ly 

: A1 Nas ſverſe Biamere- 0 e ; Hyperbola, wake 

. ena} to 38, n 196) and. thy | 

I dra the Line ; 
922 7 Line, r o. be par | WL 2 
105 nt W.A, more the 80 Wr 
fol Square; of; x 0, of, w | 


h oft ne . No 
£0; 1 2 1455 W Jed 
Line nr — doubled give ? e, a Diam 
Spindle ;, Rt 15 hola w hereſpever 7 

era 


404 35 inum Diameters 9 e, 

on both Sides A b td the th of rhe 9 5 indle. 

But for our preſent purpoſe, it will be fufficien oy 
n 


Sk. pat 
Ww-TRe 
0k | 


55 


* 


- 
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find a Diameter in the middle of every Inch of the 
pare AD EO, as ſuppoſe the firſt Diameter og e, 

e half an Inch from A D, the firtW r ig. e, the 
Square of this (viz. 25.) added to the Square of 
WA (2304) is equal te the Square of r ©, (2304. 25) + 
the ſecond Wr, will be 1.5, the third 2.5, Cc.) 
the Squares of which you have in che firſt Column 
of the following Table. In the ſecond Column are 
the Sums of the Squares of W A and Wr, that is, 
the Squares of r 0. In che third Column are the 
ſquare Roots of the Numbers in the ſecond Co-. 
lumn, chat is, the Length of the Lines ro. Now 
each of theſe Numbers taken from WB 64, leave 
the Lines o g. which doubled are che Diameters o e, 
as in the fourth Column. In the laſt Column are 
the Area's of theſe Circles in Ale- Gkllons, that is, 
the Content of ſo many Circular Plains of one Inch 
thick, the Sum of theſe is 49.1 (equal the part 
'ADEO) which doubled is 96.2, equal to the mid» 
dle Fruſtum OEDFOA. | The Content here 
found is not Mathematically True, but near enough 
for any ordinary Practice; and by the Method here 
laid down, the Content may be found ſo near the 
T ruth, that the difference ſhall be leſs than any 
quantity aſſignable. Tra 
Now, Let the part DE O A, repreſent a Tur 
and ſuppoſe it to ſtand upon the leſſer Baſe E o. It 
| from the whole Content thereof, vx. 48, 1, you ſubs 
tract the firſt Area, viz. 2.871, the Remainder 
| 47.249, will be the Content at 19 Inches deep; and 
jf from this you ſubtract the ſecond ' Ares, 9/8. 
| 2-843, you will have 42 406, the Content at 19 
Inches deep; and proceeding with the reſt after 
| | fame manner, you will have a Table ſhewing the 
| | Content of this Tun at any depth. 1 


- P * , . 779 
* * « . at 4 * 


| 
* 

| 

' 


APN ο 


abs 


4 TABLE ſbewing the Cones of, every Inch of half 


the 


mi dale Fruſts 


the \Hyperbolick Spindle — 
Bo A o . VI) in 1 l 


sum of thejRoots of th 
TE. ip ofjSquare of Diame- 
A. andi(r o) or t I 
Wr. 
A 
„25 1304.25 48.003 
2.25} 2306.25 48.023 
. Go2g] 2310625 | 48.065 
- 12525] 2316.25 | 48.727 
20.25] 2324-25 48. 210 
30.25 2334925 | 484314 
42.25 2346-25 |. 112 1 2 
56.25 2360.25 48.582011 
72.25 2376.25 48.747 
idee 
11% 5 2414-25. 39•135 
132. 25] 2436-25 | 4149-358. 
156.25] 2460.25 49.601 
18: 25 2486:25 49.862. 5 
218.250 214.25 60.14 7.71 
240525 2544. 5 | $044. 
| 272.35 2576.25 | $0957: 
[396.35] 610. 5 [Fr. odo 
342.25 22 51.442 
Kr | 
? Sum 1: 18 — — — (K — — 
This doubled is —— m— 
© The « Content of the Traden! Ec 0 —— 


0 
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of an \Elipfo. 


F the Cone s. 2 B 4 * (Eig+ 2.) be cut by a Plain 

(=] through both the Sides of the vga gle, 
the crooked Section a 0.0 Ae will be an Ellipf in 
which 44, is the Tranſverſe. Diameter, or Axis, | 
and 4D, a Diameter intercepted, 

Let the Cone be cut by another Plain 6 39 pa- 
rallel to the Baſe Se Bd, it will be Dx B D 
=D 94, and this will hold whereſoever D b e is ta- 
ken, and give the Lines De, which are called Or- 
dinately applied Lines, and the Lines Do (cutting 
the Line 2 4, at Might Angles) are A. * F 


| Bar. Diameters of _e 1 ; 


} 
- ; „ 
* ' . 


' 0 
* * 


a hy 4 of the Ellipse, and its ga 
| Conjugate Diameter (cutting the r at r x 
Angles) to deſcribe. the Ellipfis. — * 


\R AW, a d WT Line, and make | Wa e- 

qual to the Axis, piven, , through the mid- 
de, Point 8, and jat Right Angles to 4 draw 
the. Line FL, and from the Point B, ſer off half 
the Conjugate, Diameter to O and TS, draw the 
Line, D H, 4h, parallel to FL. Join B D, and 


1 '% | Problem vi. Fig, 7. 


4, upon the Center B, and with the! 2 BA, 


'Geicribe the Circle FA LC. Tay, BD . 

E D'qg And BF: 1 Oil fo 1 

Will Told whereſdever E be. taken, A. Live th 
oints 


% & ba. 
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Points © o, (as many as you pleaſe on both Sides) 
through which the; Nr nay; ho n. 


e Spheroid. Fig. VI. 
p the Semi-Ellipfi AO c, be turm d about upon 

the Line A C, it will generate a Solid AGCO, 
which is call'd a» Sphere. 


Note, 1. The Content of every Sphro/d: is —_ 
whoſe 


to two thirds of the Content of 4 Sete 

Baſe is equal to the greateſt Circle of the Sphere; 
and its Altitude equal to the Spheroid's Axis. There - 
fore the Ares of the greateſt Circle of a Spheryi; 
multiplied by two thirds of its Axx gives the Geh. 


tent. a 17 ; . n * ” 
2. If the Spheroid, be cut by a Plain Z Z, paral- 
lel to the Line O G, and through the middle of 
B C, the Content of the Fruſtum Z CZ, to the 
Content of a Cylinder, whoſe Baſe is Z Z, and Al- 
titude V C, is as 5 to 9. Therefore, the Area of 
the Baſe Z Z, multiplied by five Ninths of VC, 
gives the Content of the Fruſtum Z CZ. 2 
3. If the Sphrroid be cut as above, the upper Fru- 


ſtum Z OA HG Z, is equal to a Cylinder, whoſe 


Baſe is Z Z, and its Altitude VA. Therefore the 
Area of the Baſe Z Z, multiplied by the Altitude 
VA, gives the Content -of the Fruſtum ZOAGT. 


Theſe three Propoſitions do alſo hold in a Spheres 


Vid. Dr. Wallis's Treatiſe of Algebra, Page 312. 
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— 
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Problem VIII. Fig. 7. 


To deſcribe a Spheroid, the middle -Fruſtum of 
which ſhall repreſent Cu. whoſe Bung-Diame- 
ter OG, # 31 Inches, the Diameters at the 

Head O H and OK, are each_24 Inthes, and 
the Length E E 40 Inches. And to find the 
Content of ſuch Ca upon every Inch of the 
r 


Fon. the Square of 0 G) the Bring- Diameter, 
3 the Square (O H) the Head-Diame- 
tei. en. ; $155 67 bg - | 


As that Difference, 

I; to the Square of OG, _ * l. 

$0.25 b Squares , + > r, DF Shin - 
Id ah Square BAA. 34 
The Square-Root of B A, is the Semi- Axis of the 
- Spheraid, with which, as Radius, deſcribe the Circle 
FA L C, then find the Points oo, as in the laſt 
Problem, and ſo the Diameters OH; O h, as ma- 
ny as you pleaſe, one in the middle of every Incl 
of E B, will be ſufficient : For the Area's of theſe 
Circles in Gallons, being added together. | give the 
Content of the Part O G Ho, and this doubled is 

the Content of the Cask OH K O x 

But for our preſent purpoſe it will be ſufficient 
to find the Square of a Diameter in the middle of 
each of the three firſt Inches, from B towards K, 
the Squares of the reſt, and alſo the _ of 
LY | / "74S , r elir 


bas ÞM. ety: 


APPENDIX. 


their Circles being eafily obtained by their Com- 


mon Difference, Thus, 


From the Square of (O'G) the Bung-Diameter, 


ſubrra& the Square of (O HH) the Head-Diameter, 
and divide the Square-Roor of the Difference by 
(BE) the Semi-Length of the Cask. Then multi- 
ply this Quotient by «5, 1-5 and 3.5, and call the 
. ei HO 007 ITN POET 
Now, if from the Square of (O G) the Bung- 
Diameter, you ſubtract the Ss of S, the Re- 
mainders will be the Squares of the reſpeQiye Dia- 
meters fooght. -—- © th wow wan wt 


# 1 : 7 7 


OG= 32 Fquare is =" 1024 
ORS 24 Square is you 
Difference = 449 


The Square Root of 448, is 21:16601, this di- 


vided by (B E) 20, gives 1.0583 z which multti- 


plied - - 


$i. «52915 =toS. (286 
by !«5 Lis 3.58745 which 2.52 
2.5 2.64575) ſquared is C7. oo 


Now the Square of O G, viz. 1024. 


% 
Leſs the) .28 1023.72 
Square 2.52 is >1021.48 


of 8, viz) 7,00 1017. 0 


which are the Squares of the three firſt Diameters, 
one in the middle of every Inch from O G, to- 
wards O K, or OH; and theſe multiplied ſeve- 


rally 


- 
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rally by .0027851, gives the n of the ander 
Five ircles in rr 1 


o ee, ; | j 
ViZY 3 84492 WEN 6 | 
2.83244) 01248 _— 


Now if the ſecond lach be ſubrra&ed from th 
firſt, the Difference is . oo624, and the third Inch 
ſubrra&ed from the ſecond, the Difference is,01248. 
then, from .01248, ſubrrg& ,.00624, the difference 
will be .00624, which is the ſame throughout, as 
In the following Table. In which obſerve, that 
the firſt Differences are made by a continual Additi- 
on of the ſecond Difference, and the 2 s in the 
ſecond Column are obtain d by ſubtracting the firſt 
of the firſt Differences from the firſt-Area, and fo 
on. Theſe Area's added rogether are 48.7 24 Gal- 
lons,equal to the Content of the part OGKO, which 
doubled 1s 97.448 the Content of me ail OHKO, 
which was required 


4 EN | 
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A Table ſhewing the. C | of every Inch of - 
half the a rl e 28 


| Fig. VII. 


* — * = 
ew 4 * 


541 


4 77 34 


L I 2 


14 
415 
kD: 16 
1 17 


of every 
Inch of 
ſthe Part 


1 2.85116 
2 


$ (2.7887 
207 7575 
2.4. 
8 


80267644 
92. 62652·04 
10 2.57036. 0 
11 2. 5079 
2.47932 
72411. 
2.28332 
2 19726 
2.10236 
2.9025 2 


13] 


18 


EI 15 


E. ko 


272012]. 


| 


| 


2.84492 — Go 


(2483244 
4 2.81372 0 


.01248|. 


04368 

05618 
N=. 240 
ost 
07488 


08112 
68736 


936 


906 
00624 F 


2 


00624 |: 
.00624 |. 


2624 | 
, 


«$0624. 


9984! 


1.78412|1.1232 


„ 1, $9644 — 
120 1.665 5c 1.1856 


.006 4 
* 
1 


Toa ——2— 


: Af + < 


gf 


2 . * 
% 


9 
121 * 
[ 


9.90624 | 
0 624 2 


* 2 


* 
a 
x 
= ws 
» 4 


um hs W 90 


0 


| Of cee Ids. 


F the Arch of a Circle Z A Z (Fig. 8.) be turn's 

about upon its Cord Z B Z, it will deſcribe a 

Solid Z O AO, Z F CE, and this Solid, I call a. 
Cale s. „„ . 


Problem IX. Figure 8. 
> — de , 0 4a ; 1 


To deſcribe a Circular Spindle, the middle. 
 Fruſtums of which ſhall repreſent a Cask, 
whoſe Bung- Diameter AC, is 32 Inches, 
the Diameters at the Heads O E, and OF 
are each 24 Diches, aud the Length G H, 
40 Inches. And to find the Content of 
ſuch Cask in Ale-Gallons. 


lvide the Square of the Semi-Length of the 
Cask, by half the Difference between the 

Bung and Head-Diameters, and to the Quotient add 
the iaid half Difference; the haff of this Sum is 
equal to the Radius A D; with which (upon D 
. as a Center) deſcribe the Arch L A M, draw the 
Line L M, and make A D perpendicular thereto. 
Make A B equal to 16 the Semi-Diameter at the 
Bung. Draw the Line ZZ parallel to LM, 
and make BC, equal to B A. Through the 
Points Z CZ, deſcribe the Arch Z ECF Z, ſet 
off the Semi-Length of the Cask from B, to G 
and H, through which Points, draw Lines pay 
Goa 9. el ** k rallel 


* 


AP POE N DTX 37 
rallel to A P. So ſhall O E and , be the Head” 
Diameters of the Cask, and each 34. | 

To find a Diameter in the middle of every Inch 
from AC, ' towards OE Pur S bo. It is 
manifeſt, that the Square of ON, leſs the Square of 
8, is equal to the Square-of 0g. And if from the 
Square-Root of 0g, yo take 6 g, the Remainder 
Go, will be the Semi- Diameter; which double 
gives the Nameter O E:: And if we put the firſt 

=.5, the ſecond = 1,5 the third = 2.5, Oc. 
and proceed as here directed, we ſhall have a Dia- 
meter in the middle of eyery Inch, as in the ſecond 
Column of the following Table, againſt which, in 
the third Column, are the Area's in Ale-Gallons, 
that is, the Content of ſo many Circular Plains of 
one Inch thick, the Sum of theſe is 48.3938, the 
Content of the part CEO 4; which doubled is 
* 96.7876, the Content of the Cask required. 
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A Table ſhewing the Con tent of half the middle 
Fruftum of the Create # Spindle ( OECFOA. Fig.) FW. 
Mot $i Fam inthe 
1. 11 nk . pniddle_ of e- Den 
LIT ne of dren 
| 1 | 39952 "2-$510 
1 {434-9567 | 298442 
3 J 1.879% | 298308 | - 
4 31.2642 [2.8090 
' 5 31.8098 2.7848 | 
|; * | 3744165 | 2.7491. | 
12 ] 311843 | 27084 
+ $:+.]> 30e9126 | 26614. 
4 9 | 30.6012 | 246309 | - ,, 
10 | 30-2497 |. 2.5464 | 
11 . | 29.8577 | 244828 
12 | 2904248 | 2.4113 
© 13 28.9505 263342 * 
14 | 8.4340 [2.257 
2 '| 15 27.8749 2.1640 "HSB 
| 16 | 29.2723 | 20675 | 
17 26.6255 [1.9744 
18 | 2549336 | 1.8733 | 
19 25,1957 1.7680 
20 24 — 4 1or-Gc89 | 


Douhled is = 9. — 7876 Content 

| of the Cask. 

From what hath been ſaid, it appears, that the 

middle Fruſtum of each of the four Solids laſt men- 

—tion'd, repreſent a cloſe Cask, (viz. 4 Butt, 

Pipe, Hogſbead &c, And if a Cask whoſe Dia- 
meters and Length are as above ſuppoſed, 


Bung 5 12 
Vize Head 5 Diameter Le Faces 10 
| d 


Length — — 40 


J 


a 


— 
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Fruſtum of Nee (as OHKO 
Fig VII) the Content (by Prob. 
VIII.) will be 

If the middle Fruſtum of a Circular 5 
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I ſay, if ſuch Cask be che middle) All. 


Spindle. (as OE FO, Fig. VIII.) 
the Content (by Probl. IX.) Will 


ve 


If the middle Fruſtum of a Parabo- 
lick Spinale, (as DCE E. Fig. V.) 
the Content by Probl. IV. will be 


bolick Spindle (as OEFO, Fig. VI, r 
the Content by Problem. VI. Will os 25 


If the middle Fruſtum of à 8 "+ : Dany! 


ve — — . . | ber + 
And if (as ſome Writers ſuppoſe) \- 
the ſaid Cask be the middle Fru 5 


ſtum of two ParaboljckConvids, a- th 1 f ay * 
butting upon one 88 | "> Wo 757 cpetD 5 
(as ODOOBGO. Fig. 1 I. the a 95 1 
Content by Probl, III will bez. 


n Fi / 


If the middle Fruſtum of Md of 1 17 70 RE 
abutting upon one cominen Baſe, >87.934 


Bat neither of the two 14ſt 40 ofen (if at ally 
occur in thè Practice of Gauging, 27 7 


And though in ſeveral Books on this Subes ue 
meet with the Terms Fruſtum of 's Sphere, "Coe 


mid, Parabolick Coneid, Parabalich, Spindle, SC the 
Writers of ſuch Tracts have not (that I can find) 
the Rules oy have given find. the Content of forms; 
of theſe Solids tolerably' near the Tru. 
, ELISA LS ak, 

If the Cask above-mentioned be the middle Fru- 
ſtum of a Parabolick Spindle, the Content as we! 
haye ſhewn above) i 96.498, Ale-Gallons. Where- 


told us what they N theſe Terms,” nor will* |. 


96.787 — 7 
96 


hon. *4 P p E N D1 * | 
reas Mr. Jordaty, . in his Duodec Ar 
metick, makes it but 93-877- | ** mn 

Mr. Dary, at the end of his Miſcellanies, makes 
the Content but 90. 948. 

And Mr, Hunt, in, his Prafical Gauging Reine 
mixed, makes the Content of this Cask but 87.930, 
which is aboye 8 Gallons Teſs than the true Cn. 
cent. 
If what has been Tad. in this Appendix thallgh [give 

any Light to the Practical Sauger, j n conceiving 
the Nature and Propertię 8 of the Solids here men- 

_ tioned, it is as mich as * at firſt as gned, 
For although the middle 1 m of eh of 1 


four Solids deſcribed in Pro „ VI, VIII, 
IX. do very properl) 2 4 Cask, = 
Contents there found ficiently exact; 
Contents of three of em differ ſo little ang. 410 
ther, that if every Cask were in the Form of 
of thoſe three Solids, it would be needleſs to my 
any Diſtinction, becauſe.upon ſig ht of a Cask, 
could not tell td which of thoſ Solids ; it a red 
And there being very few (if any) ctoſe Casks 
' ſuch Diameters and Lengths as we have frequeii 


mention'd, w e more than the may 


ruſtum of a SpMroid (this having the greateſt Cy 


veture between the Head and Bung;)';b ty 
wil Casks (of ſich Diameters and Lenj ch 5 
4 


not contain ſo much as the middle 
rabolick Hyperbolick Spinale, (their Shay * 
tween the Head and Bung, being nearer a Raj | 
Line than either of theſe Fruſtums ) I mut „ 
the Pra 137 Gauger to the Rules laid down 2 


four firft Pro blems of the Ninth Section of the 
going Tradt, P which the Content of 10 
may bercadily und (either by, the Pen or! 


meat). e near the Truth. 
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